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Transmission of Motion. 





The following is an extract from advance 
sheets of the report of the Judges of Group 
X X Centennial Exhibition, This portion of 
the report was written by Mr. Chas. E. 
Emery of New York: 

One of the most instructive - exhibits ‘ to 
foreign engineers was the system of trans- 
mission of motion in Machinery Hall, and in 
the various other buildings in which machines | 








in motion were exhibited The few examples 
of the American system of transmission at 
Paris and Vienna in 1867 and 1878, and the 
subsequent comments in the various foreign 
journals, had prepared the experts who visit- 
ed America in 1876 to note carefully the 
system, as a whole, and its operation, as here 
for the first time it had been displayed in its 
fullness at a world’s fair.. The importauce of 
this branch of engineering calls for a brief 
historical sketch, and some little explanation 

















of the principles involved. A recent writer 
on the subject says, ‘‘ In any large factory the 
shafting, with its couplings, pulleys, and 
other adjuncts, considered as a machine to 
transmit motion, is most frequently the largest 
in the establishment; hence every considera- 
tion of economy requires that it should do its 
allotted work with the least possible loss of 
power in the transmission. It calls for econo- 
my in first cost, and economy in use.” 

The first distinctive feature of the Ameri- 





can system is the extended use of belting in 
place of toothed gear-wheels to transmit mo- 
tion from the motor to the various lines of 
shafts, and thence to the machines. In 1841, 
Prof. Willis, in his Principles of Mechanism, 
says that in London belts were much used on 
account of their silent and quiet action, but 
that in American factories their use had 
greatly extended. ‘‘In Great Britain the 
motion is conveyed from the first moving 
power to the different buildings and apart- 
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ments of a factory, by means of long shafts 
and toothed weeels, but in America by large 
belts moving rapidly, of the width of 12 or 
15 inches, according to the force they have to 
exert.” This really sounds the key-note to the 
American system, which has extended to the 
almost entire abolition of toothed wheels for 
transmission except at low speeds and on the 
ground floor, and the substitution of belts of 
even in many cases four feet in width; one 
belt exhibited, and hereafter referred to, was 
five feet in width. That the subject of toothed 
wheel transmission has not been neglected in 
this general preference for belts was pleasing- 
ly illustrated by Mr. Corliss, who furnished 
the shafts and bevel-wheels which transmitted 
the motion of his large engine to the various 
points from which the belts took it to the line 
shafts. The construction of the bevel-wheels, 
planed true on each tooth by his planing-gear- 
cutter, the firmness and rigidity of their 
ground fastenings, coupled with their high 
speed for gearing of that kind, furnished a 
notable example of the most approved gear- 
wheel transmission on a large scale—working 
so well and silently as to be unknown to 
many who walked daily over the floor that 
concealed them, and familiar only to those 
who traced out the system from the engine. 

The line shafting running in bearings at- 
tached to the beams overhead was at all 
times in full sight, and could not fail to 
attract attention from its extent and smooth 
running. This part of the exhibit was Ameri- 
can in every particular. In Machinery Hall 
there were eight main lines of shafting ; the 
largest diameter being 6 inches at the head- 
shafts, and decreasing to 3 inches as the 
smallest diameter, the total length of each 
line being about 623 feet. The shafting 
erected by Messrs. William Sellers & Co., of 
Philadelphia, formed much the largest part 
of the entire exhibit in Machinery Hall, inas- 
much as they shafted the half of the main 
room east of the transept. They also erected 
the shafting in Brewers’ Hall, and put up 
many of the private lines, in all furnishing 
about 3500 feet. When bids were asked for 
by the Board of Finance for this work, that 
of William Sellers & Co. was the lowest, but | 
as other makers of shafting desired space to | 
exhibit lines in motion in Machinery Hall, 
they re!inquished one-half of this building to 
them. All the shafts were of wrought iron, 
each line of 623 feet being collared at one end 
only, and held so securely by couplings as 
to be practically, as far as strength was con- 
cerned, an unbroken bar of that length. The 
couplings used were of the adjustable kinds, 
and the hangers of the ball-and-socket pattern. 
The speed of all lines used to drive iron- 
working machines and the like was 120 revo- 
lutions per minute, while that of those driv- 
ing wood-working machines was 240 revolu- 
tions. 

The American preference for high-speeded 
belted shafts has been the growth of years. 
In mills built thirty years ago, examples of 
toothed wheel transmission, so generally em- 
ployed in Great Britain, were common, but 
belted mills were growing in favor. Since 
then many of the former have been remodeled 
on the new plan. The essential features of 
American shafting, as a piece of mechanism. 
in its entirety, originated with the house of 
William Sellers & Co., who were the first 
persons to engage in it as a distinct branch 
of manufacture, and to establish a fixed scale 
of prices for each and all of the various items 
which go to make up the transmissive equip- 
ment of any establishment. This scale of 
prices was brought about by the introduction 
of the first really practicable adjustable coup- 
ling, which enabled them to abandon the | 
hook or open-sided hanger, in use with the 
plate-coupling, for a lighter but stronger 
form of double-braced hanger. 

To Mr. Edward Bancroft, the former sen- | 
ior partner of the present house of William 
Sellers & Co., is due the introduction of the 
swivel principle of box or bearing in line- 
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pressure over the lubricated surface, and 
diminish the frictional resistance. Added to 
this, a matter of no little moment, the cost of 
erection is reduced to a minimum,—there 
being no necessity of any special care in set- 
ting the feet of the hangers, as all required 
adjustments to line are either possible or self- 
controlled. This principle of hanger with 
well-fitted plate-coupling contributed to make 
up the best type of shafting, apart from con- 
siderations of first cost and ease of repairs 
afterwards. The plate-coupling (see Figs. 
28 and 24) required that each half be securely 
fitted to the end of the shaft to which it 
belonged, that the pairs, to be afterwards 
bolted together, be true with the axis of the 
shaft and this accuracy was represented in the 
first cost of the work. Couplings of this 
kind were fitted with care, and then fixed in 
place with powerful screw-presses, rendering 
the attachment of pulleys expensive and 
troublesome. Their use also involved the use 
of the open-sided hook hangers in place of the 
double-braced hangers, previously referred to. 
Attempts had been made to use sleeve-coup- 
lings, but in 1856, William Sellers & Co. in- 
troduced what they call their ‘‘ double cone 
vice-coupling,” shown in Fig. 25. This holds 
the shaft centrally within an external sleeve, 
regardless of slight differences in the size of 
shafts, and as the clamping cones within 
the outer sleeve are drawn towards each 
other by the through bolts, a uniformity of 
pressure is obtained on each shaft end. The 
use of this coupling did away entirely with 
the expensive fitting necessary in the use of 
the plate-coupling, and rendered possible the 
production of standard shafts of given lengths, 
splined on the ends for keys, but requiring 
no special care in the accuracy of size at the 
ends ; and the introduction of this coupling, 
and the improvement in the form of the ball- 
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and-socket hanger, already alluded to, ren- 
dered possible for the first time the manu- 
facture of shafting with interchangeable 
parts, and the production of a price-list for 
these parts, in place of the old plan of selling 
all such work by the pound. This was im- 
mediately followed by an extensive series of 
experiments on the proper proportions of pul- 
leys or band-wheels for the various uses to 
which they are applied, and the remodeling 
of all the minor accessories of shafting, to 
admit of graded prices per piece. 

Under the old system, or want of system, 
the purchaser was ignorant of the total cost 
until the completion of the work; whereas 
under the new system it is always possible to 
ascertain the cost before the order is given to 
execute the work. The pulleys made by 
William Sellers & Co. have always been with 
straight arms (see Fig. 26), instead of the 
crooked or S arms still in use by many 
makers. It is claimed that the straight- 
armed pulleys can be made with the least 
possible metal to obtain a given strength, 
that they are best suited to transmit the pecu- 
liar strains brought to bear upon them, and 
are at the same time .pleasing to the eye. 
The rapid growth of manufactories in Ameri- 
ca during the past quarter of a century has 
developed a great market for shafting, while 
improvements in methods have reduced the 
cost to the consumer. It is not possible to 
arrive at a correct estimate of the amount of 





hangers. Later, his improved ball-and-socket | 
hanger took its place, to which was added | 
the principle of adjustment for alignment. | 
(See Fig. 22.) This form of hanger was a. 
marked improvement, and has now come into | 
general use. The spherical supports of the | 
long bearing insure absolute uniformity of 


shafting made in the country, but we are in- 
formed that, during years of business pros- 
perity, the newly-erected cotton and woolen 
mills alone necessitated so large a production 
that often the firm of William Sellers & Co. 
had as much as 10 miles of shafting under 
construction at one time. Their market is 


now extending over a large part of the world, 
and their models have not only been intro- 
duced into the leading technical schoois of 
Europe, but have been freely copied at home. 

Messrs. Jones & Laughlins, of the American 
Iron Works, Pittsburgh, Pennsylvania, in- 
cluded in their extensive exhibits cold-rolled 
shafting, couplings, hangers, pulleys, etc. 
This firm uses the Collins patent coupling, 
illustrated in Fig. 27. A central sleeve made 
in halves is bored slightly less than the diame- 
ter of the shaft, and coned externally in 
opposite directions at the centre, over which 
rings, correspondingly coned internally, are 
fitted and set up by nuts on the ends of the 
sleeve, thereby maintaining the connected 
shafts rigidly in line. This coupling may be 
erected with great facility, and is readily 
taken apart to permit changes of pulleys, etc. 
The hangers employed have a long journal to 
receive the shaft, and the boxes at the top 
and bottom have spherical bosses turned upon 
them, to which are fitted the ends of large 
adjusting-screws, as shown in the illustration 
of a drop-hanger, Fig. 28, and of a post- 
hanger, Fig. 29. Fig. 30 represents a pillow- 
block, with self-adjusting bearing, set inside 
a casting adapted to be built in a wall. Fig. 
31 represents a wide-faced pulley with double 
arms, A pulley cast in halves, secured to- 
gether by flanges, is represented in Fig. 382. 
This engraving has been selected from the 
cuts of the firm to show the method adopted 
by all manufacturers in constructing pulleys 
for shafting not provided with ad- 
justable couplings, or carrying so 
many pulleys that it is not desirable 
to take down the section. 

The cold-rolled shafting exhibited 
has a highly-polished surface, and 
is remarkably straight and uniform 
in size. The cold rolling condenses 








Fic. 33.—INTERNAL CLAMP COUPLING. 


the metal, and appears to increase the 
strength in every essential particular. 

From tests made by Major Wade, of the 
United States Ordnance Department, in 
1860, it appears that similar bars of puddled 
and charcoal bloom iron, all rolled hot in the 
process of manufacture, were increased in 
strength by cold rolling by Lauth’s patent 
process, under test with various kinds of 
strain, as follows: Transverse strain for 
permanent set, increase in. strength 1624 
per cent. ; torsional strain to produce perma- 
nent set, increase 130 per cent.; compres- 
sional strains to produce permanent set, for 
test piece with length of 11 diameters, in- 
crease 64 per cent.; for length of 2} diame- 
ters, increase 1614 per cent. ; tensional strains 
to produce permanent set, increase 95 per 
cent.; ultimate strength under tension, in- 
crease 72 per cent.; hardness, increase 50 per 
cent. Sir William Fairbairn found an in- 
crease of 503 per cent., comparing ordinary 
bars of given size with similar bars reduced 
in size by cold rolling. A similar series of 
trials made by the Franklin Institute, Phila- 
delphia, showed an increase of ultimate 
strength for the cold-rolled shafting of 61 
per cent. in tension, and 97 per cent. in com- 
pression. The manufacturers claim that 
cold-rolled shafting has 75 per cent. more 
effective strength than the same sizes of 
turned iron, and report that they had about 
4,300 lineal feet in motion at the Exhibition. 

The cold-rolled shafting is used by locomo- 
tive and other engine builders, and by pump 
manufacturers for piston-rods, pump plung- 
ers, etc., without turning, except to make 
connections. It is also used to make pins for 
bridges. Cold-rolled iron is also used in 
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knife-backs of reapers and mowers, and for 
other special purposes. Messrs. Jones & 
Laughlins report an annual production of 
4000 tons of cold-rolled shafting, and 1000 
tons of the special shapes last above men- 
tioned. 

Mr. George V. Cresson, of the Philadelphia 
Shafting-Works, had an extensive exhibit of 
shafting, pulleys and hangers, which were ar- 
ranged in a novel and effective manner. The 
principal peculiarity in construction was the 
coupling, illustrated in Fig. 83. This coupling 
is cast in one piece, provided with an annular 
recess, which, in connection with a longi- 
tudinal slit shown, forms two internal clamps 
at each end, which are set out against the 
shaft either by longitudinal tapering screws 
as shown, or, when the coupling is applied to 
a pulley hub, by set screws arranged radially. 
The clamps are also divided by a transverse 
slit into two parts, so that each end of the 
shaft is grasped separately, permitting reason- 
able variations in size. The operation of this 
simple device wil! be readily understood with- 
out further description. 

Messrs. Pool, Hunt & Co. had also a very 
creditable exhibit of shafting and pulleys, the 
castings of the larger pulleys being particu- 
larly smooth and regular. 

Messrs. Pusey, Jones & Co., of Wilmington, 
Delaware, included in an interesting exhibit, 
relating to steam and paper-mill machinery, 
the expanding pulley, of which an external 








view is shown in Fig. 34. The several arms 
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Fic. 84.—ExPANDING PULLEY. 


carry separate segments of the rim, and are 
shifted radially in suitable guide-sockets in 
the hub by radial screws provided with bevel- 
gear connections to the train of gear and the 
hand-wheel shown. These pulleys are prin- 
cipally used for driving the drying cylinders 
and the press, couch, and calendar rolls of 
paper machinery, and in other places where 
frequent small changes of speed are required, 
and have come into general use for such pur- 
poses. 

Messrs. Stow & Burnham, of Philadelphia, 
exhibited the Stow flexible shaft, with tools 
and machines for operating in connection 
therewith. The construction of the shaft 
will be understood from the illustration, Fig. 
35*. It is made up of a series of coils of steel 
wire wound hard upon each other, each 
alternate layer running in an opposite direc- 
tion, and the number of wires in different 
layers varying according to the work the 
shaft is adapted to. On being brought to 
size, about one and a half inches at each end 
of the shaft is brazed solid, and to the solid 
ends fittings are attached, one to receive the 
tools to be operated, the other to receive the 
operating pulley, which in turn receives its 
power from a round belt. Surrounding the 
shaft proper is a case consisting of a single 
coil of iron wire, the internal diameter of 
which fits loosely on the outside of the shaft, 
and is covered with some flexible material— 
leather preferably—over which, at each end, 
a ferule is fastened, and to the ferule, at the 
end opposite the frame which carries the pul- 
ley, is screwed the hand-piece as shown. 

Motion is usually transmitted to the pulley 
on the shaft by a flexible cord running over 
leading pulleys, some of which have wood 





preference to steel for the finger-bar and 


*Illustration not received in time. 
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screw shanks, which can be screwed into any 
of the wood-work of the building, while 
others are provided with hooks, and may be 
‘‘triced up” to any point. The shaft and 
attachments enable power to be transmitted 
readily to all positions and applied in any 
desired direction. Augers, drills, and metal 
and steam-working tools of various kinds, 
are provided for attachment to the shaft, the 
speed being reduced by gearing for the 
heavier operations. 

Exrellent wooden pulleys were exhibited 
by Messrs. A. B. Cook & Co., of Erie, Penn- 
sylvania, and there were many ingenious and 
valuable devices for use in connection with 
the transmission of power, involving too 
much detail for full presentation. 


BELTING. 


The advantages to be derived from the use 
of belting for the transmission of power, com- 
pared with gear-wheels, particularly in re- 
spect to original cost, facility of adaptation, 
immunity frc.a accident, and reduction of jar 
and noise, are now well understood, at least 
in the United States, and even here changes 
of direction for which bevel-gears were, in 
certain quarters, considered indispensable not 
many years since, are now accomplished with 
belting. A notable instance is in flouring- 
mills, where ‘‘half-twist ” belts are run from 
pulleys on a horizontal shaft directly to 
pulleys on the vertical mill spindles. More- 
over, in whatever the direction belting be run, 
the motion can, at will, be stopped, and ap- 
plied with facility and without jar. For this 
purpose belt-shifters, with loose pulleys, are 
adapted for narrow belts on parallel shafts ; 
for wider belts, adjustable tightening pulleys 
are employed, and they may also be used 
with belts running in any direction, by pro- 
viding in some cases suitable boxes or 
channels to form guides as the belt is brought 
into action. 

The rules of different writers for propor- 
tioning the more important belts in a manu- 
factory give results widely differing. Mr. J. 
H. Cooper during a number of years (1869 et 
seqg.), collected, and contributed to the Journal 
of the Franklin Institute, particulars as to 
the power transmitted by large numbers of 
belts of different sizes, from which it appears 
that there is no uniformity in the practice on 
the subject. . 

The strength of different portions of a first- 
class oak-tanned hide, adapted for making 
belts, is set forth in tabular form hereafter. 

English belting of different widths tested 
by Mr. Kirkaldy showed an average tensile 
strength of 842 pounds per inch of width of 
single belting, and 1126.6 pounds for double 
belting, corresponding to a relative strength 
of 1 to 1.384. (Mr. D. K. Clark’s Manual, p. 
680.) 

An article in the Journal of the Franklin 
Institute for January, 1868, by the editor, 
Professor Henry Morton, gives the following 
results of tests made by Mr. Henry R. Towne 
of belts 3 inches wide and 2.19 inches thick : 


Ultimate PerInchof Per Square Inch of 
Tensil: Strength, width. Section. 
At lacings, 210 pounds. 958 pounds. 
At splices or laps, 882 “‘ T7a4 
Of solid portions, 675 oe 8089“ 


The ends of belts, in which lacing holes 
were punched, were usually found to be 
weaker than the lacings, and the strength of 
new and partially-used belts was practically 
identical. It was found as the average result 
of 180 experiments with 3-inch belts, under 
tensions varying from 7 to 110 pounds per 
inch of width, that on cast-iron pulleys and 
for 180° are of contact the sliding tension 
was 6.294 times the slack tension and the co- 
efficient of friction 0.5838. To provide for 
contingencies which might arise from various 
causes, such as moisture in the atmosphere, 
the interposition of a stratum of air between 
the belt and pulley at high velocities, etc., 
Professor Morton adopts only 8, of 6.294, or 
3.776, as the maximum practical value, giving 
a friction co-efficient of 0.423. These values 
are about one-half greater than those of M. 
Morin. j 

Professor Morton calculates the maximum 
working strain, per inch of width, trans- 
mitted by belts having a working strength of 
66% pounds, per inch of width, by means of 








the following formula, deduced from Ran- 
kine’s formula : (Applied Mechanics.) 
W=66} (1 — 10—0.003206 a.) 

W-— the working stress transmitted per inch 
of width, in pounds. 

a=—the arc of contact in degrees. 

Upon the basis of Mr. Towne’s experi- 
ments, as discussed by Professor Morton, 
Mr. D. K. Clark, in his Manual, p. 750, pre- 
sents a table showing the driving-power of 
leather belting .22 inch thick, per inch of 
width, for arcs of contact from 90° to 270°, 
together with the maximum transmitted 
stresses and other information relating to the 
subject which is so complete that it is pre- 
sented (with slight changes in the headings 
only) in ; reference to formule the writer had 
at an earlier date prepared on the subject. 
The maximum transmitted working stresses 
calculated by Professor Morton by means of 
the preceding formula are given in column 2. 
The sum of the tensions in column 6 was cal- 
culated, in each case, by adding to the trans- 
mitted stress in column 2 twice the difference 
between it and 66%. The last column gives 
the resultant stress by the parallelogram of 
forces, caused by the tensions of the belt on 





the bearings of the shaft. 


ing with a reduced factor of safety, as is com- 
mon with other mechanism. The power 
which a belt will transmit with a given ten- 
sion is varied by the relative positions of the 
pulleys. When one is nearly over the other 
the pressure on the lower one is reduced by 
the weight of the belt, and it may be neces- 
sary to use a tightening pulley, particularly 
when the lower pulley is the smaller. 

In proportioning the ordinary narrow belts 
for use in a manufactory, it is usually con- 
sidered that one horse-power will be trans- 
mitted by a belt one inch wide, running at 
the rate of 1,000 feet per minute, and pro- 
portional power for other widths and speeds. 
Another Rule is, that a belt with a section of 
fy of a square inch will also transmit one 
horse-power at the speed named. The strain 
on belting % of an inch thick will be the 
same by either of these rules, and will equal 
83 pounds per inch of width, and 165 pounds 
per square inch of section. 

It will be convenient to recollect that any 
good belt will safely transmit, with ordinary 
arcs of contact, 50 pounds per inch of width, 
and that the safe working strain of gear- 
wheels is considered to ve 400 pounds per 
inch of width. 


Drivine-PowER OF LEATHER BELTS. 
Maximum working strain, 663 pounds per inch of width, single thickness. 













































































Acros afinciang 4 5 6 7 
e Power Transmitted per Inch of 
Maximum : 
Working Width. gone in Resultant 
Are of | Stes on both | Pressure on 
Contact | “ted per Ata Velocity|Per Foot of Diameter of|, gen - h| per Inch of 
Inch of | of Belt of 1| Pulley, for each Revo-|"Ce Wai, | Width of Belt. 
Width. foot per lution per Minute. aaa 
Second. 
Degrees.| Pounds. | Horse-power| Horse-power| Foot-lbs. | Pounds. Pounds. 
90 32.33 .059 00308 102 101.00 71.42 
100 34.80 .063 00331 109 98.53 75.47 
110 37.07 . 067 00353 116 96.26 78.85 
120 39.18 071 00373 123 94.15 81.53 
135 42.06 .076 -00400 132 91.27 84.32 
150 44.64 .081 00425 140 88.69 85.67 
180 49.01 .089 , 00467 154 84.32 84.32 
210 . 52.52 095 00500 165 80.81 78.05 
240 55.33 .100 00527 174 78.00 67 59 
270 57.58 - 105 00548 181 75.75 53.56 
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The table being based on a maximum strain 
of 66% pounds per inch of width, provides a 
factor of safety of 3, at the laced ends of belt, 
as may be seen by examining the results of 
the experiments previously given. For belts 
cemented and riveted in place, as is often 
done, particularly when a tightening pulley 
is employed, the quantities in the table can 
be increased one-half, according to the ex- 
periments, and leave a factor of safety at the 
laps of 3,8,, and for double belting the quan- 
tities can be more than doubled with safety, 
when the ends are cemented and riveted. An 
examination of Mr. Cooper’s precedents shows 
that the quantities in the table fairly represent 
the average practice with large single belts, 
and that the average practice for double belts 
would be well represented by multiplying the 
tabular quantities by 14. Instances are, how- 
ever, reported of single belts transmitting 
strains as high as 1386 pounds per inch of 
width, so that the belts were strained on the 
working side to 164 pounds or upward per 
inch of width. It will be seen that such ex- 
ceptional cases are simply examples of work- 


It has been ascertained by trial that a belt 
will transmit about 30 per cent. more power, 
with a given tension, when the grain or 
smooth side of the leather is in contact with 
the pulley than when the flesh side is turned 
inward. The leather is also less liable to 
crack, as the structure on the flesh side is 
less dense and the fibres more extensible. 
The adhesion of belts is greater cu polished 
than on rough pulleys, and is about 50 per 
cent. greater on a leather-covered pulley than 
on a polished iron pulley. Large pulleys and 
drums may be covered with narrow strips of 
leather, or with a longer strip wound spirally. 
Pulley-covers are manufactured in strips of 
the required width, and reduced to uniform 
thickness by machinery. Belts should be 
kept soft and pliable by applying tallow oc- 
casionally, and neats’-foot or liver oil, with a 
little rosin when they become hard and dried. 
A new belt will often work better after a 
good greasing. 

The principal distinguishing features of 
the manufacture of leather belting, in con- 





nection with some historical references, are 


concisely expressed in the following extract :* 

‘“When belts were first used as a means of 

transmitting power, leather was selected as 
the most suitable material. In those days 
mill-men and others using belts went into the 
market and purchased ordinary sole leather, 
from which, without the aid of any of the 
mechanical appliances now in use in the bus- 
iness, they made their own belts, and very 
poor belts they were. 
‘*Some forty years ago, Mr. William Kum- 
ble, late of the City of New York, having 
noticed the growing popularity of belting, 
notwithstanding the very imperfect method 
of manufacture then in vogue, or, to speak 
more correctly, the entire absence of method, 
and being fully convinced that, if properly 
made, it would soon supersede the then ex- 
isting means of transmitting power, determ- 
ined to make the manufacture of leather 
belting a specialty, and we believe he was 
the first to enter upon it as a business. Be- 
fore this, little or no attention had been paid 
to the cutting or stretching of belts. A side 
of leather was simply cut in strips of the re- 
quired width, reference being had only to se- 
curing the greatest number of feet, without 
considering the texture of the material, or its 
natural tendency to stretch unevenly. 

‘“‘Mr. Kumble’s idea was to select his 
leather with special reference to the making 
of belts (to so treat it as te render it softer 
and more pliable than ordinary sole leather), 
and to use only the best parts of the hide. 
He also paid attention to so stretching the 
strips that when placed upon the pulleys they 
would draw evenly. 

‘* But since these early days the methods of 
manufacture of belting have greatly improved. 
The prime requisites of a leather belt are 
strength, flexibility, and elasticity, and to se- 
cure these it is essentially necessary that the 
best quality of hides should be used. Hides 
suitable for the manufacture of leather belt- 
ing can only be obtained from thrifty steers 
that have obtained their full growth and have 
not been worked,—in a word, prime beef 
cattle. They must be free from blemish, 
such as brands, cuts, and scores. Thus the 
preparation of belt leather really commences 
in the selection of the green hides. The 
hides are tanned whole.t Only pure oak- 
tanned leather will make a perfect band, and 
the most careful attention must be paid to 
the cleanliness of the vats and the purity of 
the liquors. 

‘* Careful manufacturers use scarcely one- 
third of the area of a hide for belting ; all 
that portion from the horns to the shoulders, 
and ail the skirts are waste. From the re- 
maining portion strips are cut lengthwise the 
hide. These are stretched by powerful ma- 
chinery and retained at the utmost tension 
they will stand without injuring the fibre. 
These pieces are jointed and secured so as to 
present an even surface to the pulley, and the 
belt runs as though it was one piece. 

“The most perfect belt, especially where 
great power is to be conveyed, is two-ply. 
The parts are so lapped that the joints on one 
side are equidistant from the joints on the 
other side. The result is a band of immense 
strength, and perfect in its drawing lines. 

“‘The length of life of a well-made and 
properly cared for leather belt has not yet 
been determined, but we know that there are 
leather belts still doing daily duty that have 
been in constant use for upwards of thirty 
years, and belts made thirty years ago were 
not the perfect articles now manufactured.” 

The value of a leather belt depends greatly 
upon the discrimination employed in cutting 
the strips from the tanned hide, and in com- 
bining them to secure uniformity of stretch 
so that the belt will run straight. In Fig. 36 
is represented a tanned hide of ordinary 
shape, with the principal folds shown by the 
shading.t The portion inclosed in black 
lines is that from which the most enduring 
and straightest belts are made, being that 


* From the Pictorial Album of American Indus'ry. 


t This is not true at the present day, as manufactur- 
ers with proper facilities tan the centre of the hide 
used for belting separately, and the rejected portions 
are tanned by cheaper me.ivds for shoe work. 

t The illustrations Figs. 36 and 87, also the table 
following, are from the pu! lications of Messrs. J. B. 
Hoyt & Co., of New York, manufacturers of leather 
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part of the hide in which the elongation un- 
der strain and the ultimate strength are most 
nearly equal. The results of trials of the 
strength of this portion of the hide are shown 
in the following table, and were derived from 
separate tests of 48 pieces cut from a side of 
leather, each 11% in. long and 2 in. wide, 
which are shown in relative positions in the 
table, the top pieces being at the centre of 
the hide, and each piece marked with its 
ultimate stretch in pounds, elongations in 
fractions of an inch, and the weight of the 
piece in ounces and drachms. 


2,000.... 4....8 2,150... sy... 8.2 
1,400... .%....212 | 2,625... %....8.4 
2,000.... 3....211 | 2,875... .9%....8.4 
2,075 ... }....2.12 | 2,600....9%....3.4 
2,450.... 3....2.18 | 2,575... .44....8.8 
2;475.... $....8 8,200... gy... .8.10 
2,575... .44....8.2 8,475... .44....8.18 
2,675... .34....3.2 8,450... gly... 4 
2,650 ... $....8.2 8,150... 3... 8.15 
9,900.... 3....8.1 2,850.... $....8.18 
2,700.....3....8 3,000... .%... 8.10 
2,650... 2....9.18 | 8,400....3....86 
2,050... .%....8.1 2,175.... $....8.8 
2,000.... 4....8 2,325... lg... .8.4 
2,075... fy... 8.1 2,175... gy... 8.5 
2,700... gi... 88 2,275... gig... 8.7 
8,025... ..%....8.7 2,225... gly... 8.10 
2,975... By... 8.6 2,175.... §....8.10 
2,875... .%. 22.8.7 1,850....44....3:11 
8,075... .44....8.8 1,950.... 3... 8.11 
2,900... .%....3.6 2,225.... 3. ..8.10 
8,050... By... .8.6 2,275... by. 8.7 
8,150... gly... .8.5 2,600.... $....8.5 
8,000... 4%... .3.4 2,550.... $....3.4 





The pieces cut for belting from the central 
section, inclosed in black lines in Fig. 36, are 
comparatively short, and are put together 
with short laps, as shown at the left in Fig. 
37, all the pieces running the same way of 
the leather. When cheaper belts are re- 
quired, the parts inclosed by the dotted lines 
are available, in which case the alternate 
pieces are reversed, and the ends cut from the 
shoulder joined together in a long lap and the 
opposite ends by a short one, so that the belt 
consists of longer pieces than before, with 
long and short laps alternating. It is evi- 
dent that pieces may be cut in such locations 
that their two sides will not stretch alike, and 
the strength of the belt be reduced to that of 
the weaker portions of the hide ; so also there 
may be a number of intermediate cuts. In 
this manner the cost of belting may be varied 
by as much as 15 to 20 per cent. when using 
the same stock. It should, however, be ob- 
served that pieces which will stretch differ- 
ently on the two sides may, to a certain ex- 
tent, be joined so that the greater stretch will 
take place alternately on opposite sides of the 
belt, and thereby prevent important deviations 
from a straight line when the belt is in 
motion. Large quantities of the cheaper 
belting are used, especially where ample 
pulley-surface can be obtained for the power 
transmitted. 

In making double belts, the pieces may be 
so selected and combined as to produce the 
best results under severe strains, and instances 
are recorded where a single belt, which in 
practice proved to be of insufficient strength, 
was made to do the work satisfactorily by 
re-inforcing the outer edges, only with narrow 
belts. 

Belts are made from leather tanned by 
various processes. A considerable number 
were shown made from hemlock-tanned 
leather and some from Union leather, or that 
tanned with a mixture of hemlock and oak 
bark, in the proportion of about 10 to 1. 
Some of these belts had been colored and 
buffed to imitate oak leather, and it is claimed 
that all such belts lack endurance compared 
with those made from well-filled oak-tanned 
leather. 

Specimens of belts made with chemically- 
‘tanned leather were exhibited, but did not 
appear well calculated to resist moisture. It 
is a question whether leather which is porous 
to a certain extent may not, in many loca- 
tions, get well filled with the grease and shop- 
dust which accumulate on all belts, and there- 
by the advantages of original flexibility be 
secured with a satisfactory measure of dura- 
bility. 

The largest belt ever constructed was ex- 


hibited by Messrs. J. B. Hoyt & Co., of New 
York. It was made for Messrs. Jessup & 
Moore’s Augustine (paper) Mili, Wilmington, 
Delaware, and was 5 feet in width, 1864 feet 
in length, and weighed 2212 Ibs. Messrs. 
Hoyt & Co. use leather made from selected 
hides, adapted for belting, tanned with oak 
bark in their own tanneries at Pawpaw, 
West Virginia; at Everett and Rays Hill, 
Pennsylvania ; at Chattanooga, Tennessee, 
and at Flintstone and Cumberland, Maryland. 
They manufacture short lap-belting only, un- 
less long lap is ordered ; but, as tanners, they 
sell leather to other belting firms, some of 
whom have special methods of finish, by 
which their products are distinguished. Other 
firms have facilities of a similar nature, 
though some are embarrassed by location in 
getting a full supply of oak bark. 

So many of the manufacturers of leather 
belting employ to a great extent similar 
workmanship, and the same methods of 
manufacture to similar qualities of leather, 
that it is unfortunate, on account of space, 
that special features can only be referred to. 

There are some 70 to 80 manufacturers of 
leather belting in the country, and the value 
of the sales annually is estimated at from 
$2,500,000 to $3,000,000. 

The large belts used to drive the main line 
of shafting were furnished by different ex- 
hibitors, and all, without exception, appeared 
to excellent advantage. A few embodied 
peculiarities in construction used by the 
manufacturer for special locations. “The list 
is as follows : Shaft No. 1, G. S. Fales ; No. 
2, Page Belting Company, Concord, New 
Hampshire ; No. 3, Alexander Bros., Phila- 
delphia, Pennsylvania, (one of their patent 
double belts); No. 4, Charles A. Schieren, 
New York; Josiah Gates & Son, Lowell, 
Massachusetts, (belt secured with pegs, well 
adapted for damp locations); No. 6, Anton 
Heim, New York (belt fastened with cement 
only) ; No. 7, J. B. Hoyt, & Co , New York; 
No. 8, A. Burgess & Son, Providence, Rhode 
Island ; Annex No. 8, Thomas Rorer, Phila- 
delphia, Pennsylvania (combined leather and 
canvas). 

Messrs. P. Jewell. & Son, Hartford, Con- 
necticut, who manufacture large quantities 
of leather belting, showed, in connection 
with their exhibit, belt laces tipped with 
metal, like shoe-strings, the advantages of 
which those having practice in a large estab- 
lishment will not be slow to realize. 

Messrs. Chatfield, Underwood & Co., of 
New York, exhibited angular belting, con- 
sisting of a narrow double belt, to which was 
secured at close intervals leather blocks of 
V-shape, adapted to run in the V-groove of a 
pulley. With this belting additional adhe- 
sion is obtained with less initial tension, and 
unusual changes of direction can be made 
with great facility. 

Rubber belts were exhibited by the Gutta- 
Percha & Rubber Manufacturing Company, 
and by the New York Belting and Packing 
Company. The first Company had a belt in 
use in the saw-mill ; the latter furnished the 
belt driving the west shaft in the Hydraulic 
Annex, which was used much harder than 
any other running at the Exhibition, the 
power taken from the shaft being considera- 
bly greater than was at first anticipated. 

The Messrs. Crane Bros., of Westfield, 
Massachusetts, exhibited Japanese paper 
belting. One of moderate width was run- 
ning in Machinery Hall, and remained in 
good condition throughout the Exhibition. 

In this connection should also be mentioned 
a fine exhibit, by the firm of John A. Roe- 
bling’s Sons, of Trenton, New Jersey, which 
included cables adapted for rope transmission 
and iron, steel and copper wire and wire rope 
for all purposes. Many improvements have 
been made by this firm in the manufacture of 
wire. The lengths of single pieces have been 
much increased, and particular pains taken 
to secure uniformity in the product. A small 
section of one of the great cables for the 
East River bridge, designed by the elder 
Roebling, attracted much attention. It con- 
tained 6000 No. 7 galvanized cast-steel wires, 
with an estimated ultimate strength of 22,- 
800,000 pounds. 


There were three exhibits of leather belting 





from Belgium (including samples of hair 
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belting), one from Norway, two from the | 
Netherlands (including samples of hair belt- 

ing and raw-hide), and one from Russia. 

The samples were not extensive, but the 

leather-was well filled and the belting very 

well finished. 

Mr. B. Godfredson, of Copenhagen, Den- 
mark, exhibited a number of articles made 
from a composition of leather scraps, rubber, 
etc. A belt of this material, 24 inches wide 
and +4; inches thick, which contained an in- 
sertion of canvas, was quite pliable, and 
showed on trial an ultimate tensile strength 
of 2250 pounds. 

Mr. Bruno Hofwark, of St. Petersburg, 
Russia, exhibited wire belting which was 
quite a novelty and well worthy of attention. 
Wire about , inch in diameter was wound 
in link-shape around two larger cross-wires, 
forming broad, short links, which were 
joined together by the cross-wires. The belts 
were to be used on leather-covered pulleys, 
and were stronger than leather belting. 

The Ewart Manufacturing Company, Chi- 
cago, Illinois, exhibited chains for transmit- 
ting power (Figs. 38 and 39 were not received 
in time for this), made up of open detachable 
links, one end of each being formed into a 
hook, the other being cylindrical, to connect 
with a hook on a similar link; in which way 
a sufficient number of links are connected to- 
gether to make up the length desired. The 
links couple only in the position shown at the 
left, and the backs of the hooks being run to 
the pulleys they are not liable to become de- 
tached. The chain transmits motion positive- 
ly in connection with wheels toothed to en- 
gage with the links, and is readily adaptable 
for a great variety of uses. Special attach- 
ments are formed on links for the connection 
of arms, buckets, slats, rollers, or the like, to 
adapt the chain for conveying grain, ores, 
straw, saw-dust, etc. 

Several hoisting and conveying-machines 
were exhibited. In that of Nicholas Liarsky, 
Smolensk, Russia, carriages were run on ele- 
vated removable rails, provided with suitable 
supports. All the parts were portable, and 
the details well designed to secure facility 
both in erection and operation. 

In the plan exhibited by the United States 
Hoisting & Conveying Company, of New 
York, a wire rope is stretched over the place 
where the goods or minerals are to be hand- 
led, on which runs 4 two-wheeled carriage 
for transporting the load. The operating-rope 
is carried from the motive-power around a 
pulley near the end of the supporting wire 
rope, and, passing through a pulley on one 
end of the carriage, is attached to the other 
end, and receives between the two points of 
support a pulley carrying a hook on its top 
end and a bucket below. In operation the 
| carriage locks itself fast to a chock secured 
to the supporting rope at the loading-point, 
thereby disengaging the hook on the block 
carrying the bucket below, so that by slack- 
ing the hoisting-rope the bucket is lowered to 
be filled, and upon raising it to the carriage, 
it hooks itself fast thereto and releases the 
carriage from the chock on the rope, when, 
by slacking the hauling line again, the car- 
riage runs out on the rope by gravity, and at 
any desired point the load may be dumped 
by simply checking its velocity. Sometimes, 
however, another chock is secured to the 
rope and the carriage provided with hooks 
and attachments, whereby the load may be 
lowered at that point and the bucket raised 
into position again before the carriage is 
hauled back. All operations are performed 
by the engineer by stopping, slacking, and 
reversing the operating-rope at the proper 
time. This apparatus has produced great 
saving to railroad contractors, coal-dealers, 
gas-works, etc., and in different forms its in- 
troduction for various purposes is being 
rapidly extended. 

—_———_4>e+—___—— 
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Victor Pipe Wrench. 





Herewith we illustrate a new and simple 
form of adjustable Pipe Wrench, which pos- 
sesses several excellent points that cannot fail 
to commend it to the favorable consideration 
of the trade. 

A set of two wrenches weighing but twenty- 
three pounds will turn thirteen sizes of pipe, 
ranging from # inch to 4 inches diameter ; 
(the number 1 wrench taking from 3} inch to 
1} inch, the number 2 from linch to4 inches), 
accomplishing the work that requires five 
pairs of ordinary pipe tongs, that weigh about 
one-hundred pounds. 

The adjustment is rapidly made ; the hook 
or loose jaw passing through the lever—which 
terminates with the clutch or rigid jaw-— 
swings on a pin in the gauge ; the lever is 
stamped with different sizes ; by turning the 
thumb screw the gauge is loosened, and can 
be moved forward till the index point on 
its side corresponds with the point on the 
lever indicating the size of pipe to be handled, 
tighten the screw and the adjustment is com- 
plete. 

The gripping edge consists of a double steel 
bit, secured and made reversible by a bolt and 
nut, which also permits the quick removal of 
the bit for resharpening. 

The tool is manufactured in a thoroughly 
substantial manner entirely from steel. 

The device as a whole, as is plainly shown 
in the engraving, is ingeniously simple ; at 
the same time combining the requisites of 
a perfect wrench ; viz, rapidity in adjust- 
ment, lightness, with strength, effectiveness 
and ability to withstand severe strains. 

They are manufactured by Messrs. Lathrop 
& Co., of Newark, N. J. 


——_—_—- +> oe —__— 
To Find the Power of a Steam Engine. 





There is nothing easier than to get the ex- 
act power of a steam engine. James Watts 
found that the average work of the heavy 
horses used to pump water out of the coal 
mines was 38,000 pounds raised one foot high 
minute, and he fixed that as the standard per 
representing the horse power. We will take 
a small engine of one and one-half inch bore 
and three inches stroke.’ We will start with 
a pressure of forty pounds per square inch 
upon the piston, which is a moderate press- 
ure. The piston has 1.76 square inches (or a 
trifle over 1? square inches). To get the 
actual pressure upon the piston, multiply the 
number of square inches in the pounds press 
ure per square inch, 1.76x40—70.4. Now 
we have 70.4 Ibs. actual pressure on the 
piston. An engine of this size should run 
600 revolutions per minute, and in making a 
revolution the piston travels six inches, or 
300 feet per minute, which is equal to raising 
a weight of of 79.4 Ibs. 300 feet high in a 
minute. Now we want to find how much 
weight this engine will raise one foot high in 
a minute, which we can do by multiplying 
the pounds pressure upon the piston into the 
number of feet the piston travels per minute, 
which is 70,4x800—21,120. This product 
is the number of pounds the engine will raise 
one foot high in a minute. Now to get the 
horse power, divide 21,120 by 33,000, which 
will give you .64 of one horse power. We have 
as yet allowed nothing for friction. Weshould 
allow one-fifth the power of the engine, which 
will leave .512, or a trifle over one-half horse 
power, as the actual power of the engine. 
The following is a simple rule to get the 
power of any engine: Multiply the number 
of square inches of the piston into the actual 
pounds pressure to the square inch ; multiply 
the product by the number of feet the piston 
travels per minute; divide this by 33,000, 
then deduct one-fifth for friction, and the re- 
mainder is the power of the engine.—Ama- 
teur Mechanic. 
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Mutual Benefits. 





In some large machine works the workmen 
have organized societies for mutual assistance 
of those taken sick or becoming disabled. 
A small sum paid out of their weekly earn- 
ings forms a relief fund which, used in a 
proper way, prevents a great deal of distress 
when members who have accumulated no 
savings are taken suddenly ill, or meet with 
accidents that prevent them from working 
for several weeks. Comparatively few work- 
men having families dependent on their 
wages alone are fortunate enough to save 
anything in the times of depression; and with 
those who are saving a little against the time 
of need it is a serious matter, for either mar- 
ried or single, to see it melt away during a 
few weeks of disability, likely at any time to 
come upon even the most robust and self 
dependent. 


THE PRATT & WHITNEY MUTUAL BENEFIT 


Association was organized December 10th, 
1873, and has ever since been in successful 
operation. The officers consist of President, 
Vice President, Secretary and Treasurer, and 
there are nine Directors including the four 
officers. The association has paid out in 
benefits $3,341.85, at the rate of $10 a week. 
The cash on hand is at present $384.15. The 
members are 122 of them journeymen, and 17 
apprentices. We give 
below the constitution 
of the society, and can- 
not too strongly recom- 
mend the formation of 
similar associations 
among the workmen in 
every large manufac- 


tory. 


CONSTITUTION. 
ARTICLE I. 


Sec. 1. The name of 
this society shall be 
“THE PRATT AND 
Wuitney MUTUAL 
BENEFIT ASSOCSATIN.” 


ARTICLE II. 


Sec. 1. The officers 
of this association shall 
consist of nine Direct- 
ors, to be chosen an- 
nually by acclamation, 
who shall choose from 
among their number a 
President, Vice - Presi- 
dent, Secretary and 
Treasurer. 

Sec. 2. The annual 
meeting of this asso- 
ciation shall be held on thesecond Tuesday 
in December of each year. 

Sec. 8. Twenty-five members of the asso- 
ciation shall constitute a quorum. 

Sec Five directors shall constitute a 





quorum. 
ARTICLE II. 

Sec. 1. The president shall have power to 
convene the board of directors, or call a 
special meeting of the association, when, in 
his opinion, the interests of the association 
demand it, and shall call said meetings upon 
request of five directors, or on the written 
request signed by eleven members of the asso- 
ciation. 

Sec. 2. It shall be the duty of the presi- 
dent and board of directors to have the gen- 
eral supervision of the affairs of the associa- 
tion. 

Sec. 8. The directors shall have power 
to remove either president, secretary, or treas- 
urer, when demanded by the interests of 
the association. 

Sec. 4. In the absence of the president the 
duties of the office shall be performed by the 
vice president. 

ARTICLE Iv. 


Sec. 1. It shall be the duty of the treas- 
urer to receive all money belonging to the 
association, and he shall pay it out only by 
written order from the president and three 
directors. 

Sec. 2. It shall be his duty to invest the 
funds of the association, subject to the ap- 
proval of the directors. 

Sec. 3. It shall be his duty to make a 
quarterly report, and post it in a conspicuous 
place in the shop, and shall make a report at 
the annual meeting of the association. 


ARTICLE V. 


Sec. 1. It shall be the duty >of the secre- 
to keep a faithful accour of all trans- 
actions of the association, anc report at the 
annual meeting. 
Sec. 2. He shall keepa record of the 
names and post-office address of all members 
of the association, and attend to all corre- 


ARTICLE VI. 





Sec. 1. Any person having been in the | do not rise appreciably from their seats under 


employ of The 
one month, may become a member of this 
association upon a recommendation signed 
by one of the directors, and signing the con- 
stitution, and paying his monthly dues. 

Sec. 2. 
ciation within six months from its organiza- 
tion, or six months from the time last em- 
ployed by The Pratt & Whitney Company, 


must pay one-half of the assessments from said | ishes rapidly as the pressure increases, as may # of a square inch, the area required. 


att & Whitney Company | varying pressures, the point to be considered 
is, how high any safety valve will rise under 
the influence of a given pressure. 
tion cannot be determined theoretically, but 
Any person not joining this asso-/has been settled conclusively by Burg, 
of Vienna, who ascertained from careful 
experiments that the rise of the valve dimin- | the result will be ,% square inches or nearly 


This ques- 


six months from organization, or time last em- | pe seen from the annexed table. 





ployed, as the case n.ay be, until the date of 
application for membership, before he can 
become a member of this association. 

Sec. 8. Any person having been amember 
of this association, and withdrawn, must pay 
all assessments from the time of withdrawal 
until application for membership before he 
can become a member of this association. 


PRESSURE IN LBs. | Risk OF VALVE. 





ARTICLE VII. 


Sec. 1. The monthly dues of the members 
of this association shall be Fifty Cents per 
month, except the apprentices, who shall pay 
Twenty-five Cents per month. 

Sec. 2. All dues shall be deducted from 
the monthly pay of the members of the associ- 
ation. 


ARTICLE VIII. 


Sec. 1. Any member unable to attend to 
his duties, unless caused by intemperance or 
vice, shall, upon presenting a certificate from 
a physician, be entitled to receive, if an ap- 

rentice $6.00 per week ; if a journeyman, 
$10.00 per week, and as much more as, in 
the opinion of the directors, may be neces- 





sary, for a period not exceeding twelve weeks, 





12 a6 
20 an 
35 Py 
45 as 
50 aa 
60 ale 
_» 10 rhs 
80 Ths 
90 rhs 





In ordinary safety valves, the average rise 
for pressures from 10 to 40 pounds is about 3} 
of an inch, from 40 to 70 pounds about ,j,, and 
from 70 to 90 about ;4, of an inch. The 
following table gives the result of a series of 
experiments made at the Novelty Iron Works, 
New York, some years ago, for the purpose 
of determining the exact area of opening nec- 
essary for safety valves, per each square foot 
of heating surface, at different boiler press- 


ures. 
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PULLEYS AND SHAFTING IN PosrTIon. 


unless upon the recommendation of the 
directors, when the time may be extended. 
Sec. 2. No member shall be entitled to 
receive the benefits of this association for 
the first week of his disability. 
Sec. 3. No dues shall be collected from 
the members of the association when the 
amount in the treasury exceeds five hundred 
dollars ($500.00). 
Sec. 4. Upon the death of any member of 
the association his heirs shall receive fifty 
dollars ($50.00). 

ARTICLE IX. 


Sec. 1. Any member of the association 
shall forfeit his right of membership on leav- 
ing the employ of The Pratt & Whitney 
Company. 

ARTICLE X. 

Sec. 1. This constitution shall not be 
altered or amended, except by a majority vote 
of the members present at any meeting of the 
association. 


me —___ 


Lift of Safety Valves. 





By STEPHEN Roper, ENGINEER. 





The safety valve is designed on the assump. 
tion that it will rise from its seat under the 
statical pressure in the boiler, when this press- 
ure exceeds the exterior pressure on the 
valve, and that it will remain off its seat 
sufficently far to permit all the steam which 
the boiler can produce, to escape around the 
edges of the valve. The problem then to be 
solved is; What amount of opening is neces- 
sary for the free escape of steam from a 
boiler, under a given pressure? The area of 
a safety valve is determined from formule, 
based on the velocity of the flow of steam 
under different pressures, or experiments 
made to ascertain the area necessary for the 





spondence. 


escape of all the steam a boiler could pro- 
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duce under a given pressure. But as valves|If the same quantity of water be generated 


into steam, at a pressure of 50 pounds above 
the atmosphere, it will possess a volume of 
440 cubic feet, and will flow into the atmos- 
phere with a velocity of 1791 feet per second. 
The area of an orifice to allow this steam to 
escape in the same time as in the first case 
may be found by dividing 440 by 1791 x 300, 





It is 
' evident from this, that a much less lift of the 
same valve, will suffice to discharge the same 
| weight of steam -under a high pressure than 
under alow one, because the steam under a 
‘high pressure not only possesses a reduced vol- 
‘ume, but a greatly increased velocity ; it is also 
| obvious that a safety valve to discharge steam 


| as fast as the boiler can generate it should be 


proportioned for the lowest pressure. There 
does not appear to be any recognized rule 
among boiler makers for proportioning safety 
valves, since while one allows one inch of 
area of safety valve, to every 66 square feet 
of heating surface, another gives 1 inch area 
of safety valve to every 4 horse-power; while 
a third allows 1 inch area of safety valve to 
1% square feet of great surface. This last 
proportion has been proved by experience to 
be capable of admitting of a free escape of 
steam without allowing any greater increase 
of pressure than that for which the valve is 
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loaded, providing that all the parts are in 
good working order. It 
is obvious that no valve 
can act without a slight 
increase of presssure, as, 
in order to lift at all, the 
internal pressure must 
exceed that of the load. 
Doubtless, most safety 
valves are larger than 
is actually required, and 
but few boiler explo- 
sions occur from want 
of safety valve area. 
The most probable 
causes of accidents aris- 
ing from safety valves 
- are, that they are either 
overloaded, or out of 
order. A badly propor- 
tioned safety valve, 
whether too large or too 
smali, is objectionable, 
and is always attended 
with a certain amount 
of danger. 
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AREA OF ORIFICE 
‘ibe anova ate PSG, FoR RACH 
ATMOSPHERE. 1 ral gong 

0.25 .022794 
0.5 .021164 
t, .018515 
2. .014814 
3. .012345 
4. .010582 
5. . 009259 
10. .005698 
20. . 008221 
80. . 002244 
40. .001723 
50. .001889 
60. .001176 
70. .001015 
80. . 000892 
90. .000796 
100. .000719 
150. . 000481 
200. . 000364 





Cold Rolled Shafting. 





The illustration shown on this page rep- 
resents the cold rolled shafting, manufactured 
by Jones & Laughlin, with pulleys, hangers, 
and couplings, as set up for use. This shaft- 
ing is sold by the Geo. Place Machinery 
Agency, 121 Chambers St., New York, and 
is in great demand. 
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TESTING STEAM BorLeRs.—It is rather un- 
fortunate that a meeting of steam boiler own- 
ers at St. Louis, after discussing the advan- 
tages and disadvantages of testing boilers, 
came to no conclusion. Some of the mem- 
bers gave reasons for their firm belief that 
the hammer test was better than the hydrau- 
lic in every respect. Several believed that 
the hydraulic test injured boilers. A few 
thought the hydraulic test quite worthless in 





Now if we compare the area of openings | detecting weakness, while, on the other hand, 


according to these experiments with Zenner’s 
formula which is entirely theoretical, it will 
be observed that the results from the two 
sources, are almost identical. 

The lift of safety valves, like all other pup- 
pet valves, decreases as the pressure increases; 
but this seeming irregularity may be explained 
as follows: a cubic foot of water generated 
into steam at one pound pressure per square 
inch above the atmosphere, will have a vol- 
ume of about 1600 cubic feet. Steam at this 


pressure will flow into the atmosphere, with 
a velocity of 482 feet per second. Now sup- 
pose the steam was generated in five minutes, 
or in 300 seconds, and the area of an orifice 
to permit its escape as fast as it is generated 
be required, 1600 divided by 482 x 300 will 


a few preferred the hydraulic test to the ham- 
mer. Each speaker adduced facts to prove 
his position, and the main question—as to the 
usefulness of the hydraulic test—remains 
rather more unsettled than before.—W. Y. 
Tribune. 
—-- ope 

To Prevent Leap ExpLopine.—Many 
mechanics have had their patience sorely 
tried when pouring melted lead around a 
damp or wet joint to find it explode, blow 
out, or scatter from the effects of steam gener- 
ated by the heat of the lead. The whole 
trouble may be stopped by putting a piece of 
resin the size of a man’s thumb into the ladle 
and allowing it to melt before pouring. 
Simple as the secret is, many have paid $20 





give the area of the orifice 12 square inches. 


for the privilege of knowing it. 
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New Cutting-off Lathe. 





The Cutting-off Lathe, illustrated below, 
manufactured by the Pratt & Whitney Co., 
of Hartford, Conn., will be found very use- 
ful in all machine shops, and especially in 
gun and pistol factories, agricultural tool 
shops, and wherever shafts or blanks are 
wanted cut to exact lengths and square on 
the ends. It is new in design and novel in 
construction, and is recommended for rigidity, 
simplicity, and ease of manipvlation, the 
automatic feed allowing of two or more 
being run by the same person. 

The spindle, carrying a universal chuck on 
the front end, is placed low in the bed of tne 
machine, the center being on a line with the 
top; it is very heavy, has 24 hole through 
which the work to be cut passes. The rear 
end of the spindle has thimbles or lustrings 
fitted for steadying long pieces. 

The machine is furnished with Slate’s Pat- 
ent Cutting-off Tool, but can be used equally 
as well with a common forged one. 

The bed is closed at the bottom, and is 
made with an improved strainer for cleaning 
the oil from the drip. The oil can be drawn 


off and the drip emptied without the usual 


waste. 

The stop or gauge can be set to cut any 
length from #, to 4 feet; longer lengths can 
be cut by swinging the stop to the back side 
of the machine. 

The machine will cut round or square 
stock or pipe up to 24, outside diameter. 

The counter shaft has two sets of tight and 
loose pulleys (not shown in the cut), for fast 
and slow speeds. 

Oil reservoir, with stop cock, wrenches, &c., 
are sent with the machine, and all included 
in the price. For any further information or 
prices address the above Co. 
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Hamilton’s Independent Air Pump and 
Condenser. 





When the steam in an ordinary non-con- 
densing, or ‘‘ high pressure” engine has per- 
formed its work in the cylinder it is ejected 
into the atmosphere against the atmospheric 
pressure, usually reckoned at fifteen pounds 
per square inch. It requires no arithmetical 
demonstration to prove that this resistance is 
just so much force taken from the effective 
power of the steam on the engine piston. 
The exhaustion of the steam into a vacuum 
saves this amount, which is effective either in 
additional power to the engine, or in a saving 
of fuel consequent on a lower boiler pressure. 
In ordinary ‘‘low pressure,” or condensing 
engines, the power required for working the 
air pump is from five to six per cent of the 
power of the engine, when the air pump is 
connected with the engine as one of its parts. 
The air pump must be of sufficient capacity 
to work effectively, as well when the water 
used is of the summer temperature of 60° or 
70° as in winter, requiring a cylinder of about 
one-sixth the capacity of the steam cylinder. 
It is evident, therefore, that an air pump and 
condenser which can be adjusted to the exact 
work required, would be an advantage in the 
saving of power, apart from that derived from 
condensation itself. Of course, such an ap- 
paratus must be independent of the engine. 

The Hamilton Independent Air Pump and 
Condenser herewith illustrated, fulfills these 
requirements, as a description and statement 
of its working will demonstrate. It is acom- 
bination of a steam double-acting air pump 
and jet condenser, in a convenient and port- 
able form, requiring no masonry foundation, 
and may be located in any place where_the 
exhaust from the engine can be led to it and 
the water connections can be attached. Its 
first cost is less than that of the ordinary air 
Pump, and it will draw water from any point 
that can be reached by the pumps in general 
use. It occupies no more floor space than 
any steam feed pump, and is so nearly noise- 
less in operation that its location in the engine 
room is entirely unobjectionable. Being 
wholly independent of the engine, it can be 
started to free the cylinder from water and 
form a vacuum before steam is let on to the 
engine. 

Once started, and the steam and injection 
adjusted, the apparatus is automatic and re- 


quires no attention from day to day. In its 
operation it assists in the regulation of the 
running of the engine, particularly where the 
load on the engine is very variable. The 
power required to run it is not more than two 
or perhaps two and a half per cent. as against 
five to six per cent. in the ordinary condens- 
ing engine, and this power is not drawn from 
the engine, as.where the air pump is a com- 
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ponent part of the engine, but comes directly 
from the boiler. It may be shut off at will, 
leaving the engine simply a non-condenser, 
whenever desired. It is as applicable to ma- 
rine engines employed in lake navigation as 
to stationary engines, and it may be used as 
an independent bilge pump when required. 
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. Hamitton’s INDEPENDENT 


The engraving gives a correct idea of the con- 
denser. A is the exhaust pipe leading from 
the engine cylinder. B is the water injection 
pipe. C is the discharge of the injection 
water and condensation of steam. D is the 
steam pipe leading from the boiler to the 
steam cyiinder. The air pump is inside the 
condenser, the heads being run on either side 
in line with the steam cylinder. A single 
condenser may be used for two or three en- 
gines, one of which may be stopped while the 














others are running, without interfering in the 
least with the action of the condenser. Where 


a close heater, of any pattern, is already loca- 
ted it need not be laid aside on applying this 
condenser, as it would act as a surface con- 
denser between the engine and the independ- 
dent condenser, and increase the temperature 
of the feed-water so that it could be returned 
to the boiler at a point of nearly 150°. 
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New Curtine-orr LATHE. 


Perhaps the advantages of this condenser 
will be made more apparent by a single illus- 
tration. One is attached to the engine that 
drives the saw-mill of the Connecticut River 
Lumber Company, Hartford, Conn., a mill 
that saws about 40,000 feet of Jumber per day. 





The engine is horizontal with a cylinder 18 
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Arr PumMpP AND CONDENSER. 


by 36, the boilers carrying from 60 to 70 Ibs. 
fuel sawdust. Before the condenser was at- 
tached the boiler pressure necessary was from 
90 to 100 pounds, and steam could not be kept 
up with saw-dust alone. The engine labored 
fearfully and was barely adequate to the work 
required, being subject to sudden checks 
every time a log was passed through. 
Although twenty-five per cent. more work 
has been added since the condenser was ap- 
plied, the engine does its work with regular- 





ity, on an even speed, with 30 pounds less 
boiler pressure than before. The condenser 
draws its water through 216 feet of pipe with 
a lift of from 20 to 25 feet, according to the 
height of the river surface, and the vacuum 
gauge shows 27 at all times with scarcely any 
variation. The condenser requires no atten- 
tion whatever, beyond starting and stopping 
it. Such a practical exhibit as this is worth 
volumes of theorizings. 

The apparatus can be set by any mechanic, 
all that is necessary being the makings of the 
connections. It discharges the injection and 
exhaust at just the right temperature for 
feeding the boiler—about 100°. The inventor 
claims justly that by its application to the 
ordinary non-condensing engine an increase 
of about 80 per cent. in power is gained, or, 
where additional power is not required, a 
saving in fuel of from 20 to 25 per cent. is 
effected; a claim, the propriety of which is 
evident from the single instance quoted above. 
The condenser is just as applicable to the va- 
cuum pans of sugar houses, or any other 
place where an independently formed vacuum 
is required as to non-condensing steam en- 
gines. 

A number of certificates approving of this 
condenser and justifying the claims made by 


= the inventor might be appended. And it may 


be added that the instance quoted above is 
not selected because of its being a solitary 


=| one, but rather because it served to show, like 


all others, where the condenser has been ap- 
plied, the actual results from its employment. 

The inventor is R. W. Hamilton M. E., 
and his patent is now pending. The condens- 
ers are built by Sawtelle & Judd, Hartford, 
Conn., who have a large and well appointed 
machine shop. 


‘Queries and Suggestions. 





George W. Francis, Middletown, Conn., 
sends the following :— 


‘Messrs. Epirors :—I propose to make 
some —— on hardening copper. 

“Ist. fn ted contains an alloy matter that 
is a non-conductor to hardening by any de- 
gree of heat in the ordinary way of heating. 

‘*2d. Therefore, I propose to apply hermet- 
ical heat in a vessel that will contain a press- 
ure of 25 or 30 Ibs. to the square inch of 
carbon, which consists of charcoal, these 
placed in vessel to be heated. 

«3d. The object of placing the charcoal in 
the vessel with the onl is to force the oily 
matter to the centre of metal to be hardened 
with the above number of lbs. pressure. 

‘‘4th. Copper cannot be injured by being 
purely hermetically heated. 

‘*5th. The number of degrees of heat to 
apply to copper in vessel is from 800 to 1000; 
time, from 5 to 8 hours, in charcoal fire. 

‘*6th. The solution for hardening consists 
of 1 ounce of prussiate of potash, 1 ounce of 
sal ammonica, 1 ounce saltpetre, all to be 
mixed and pulverized in 1 gallon of distilled 
water.” 


If your hands are covered with oil that 
smells bad, you can take it off by rubbing 


_| them well with dry mustard, and wash with 


cold water. 


Driiu.—In using the flat drill the cutting 
point should be made thin, so as to penetrate 
easiiy, and its form should be such as to ex- 
actly fit the inner angle of the try square, 
which is ninety degrees. 


TRANSPARENT BLUE FOR IRON OR STEEL. 
—Demar varnish, } gal.; fine ground Prus- 
sian blue, 4 oz. ; mix thoroughly. Makes a 
splendid appearance. Excellent for blueing 
watch-hands. 


To anneal brass or copper, heat to a dull 
red and plunge into cold water; this will 
soften the metal so that it can be worked easily. 
During the process of hammering the piece 
must be annealed frequently. Do not heat 
brass very hot or it will fall to pieces. 


To HaRpEN Cast Iron.—Take one half pint 
oil vitriol, one peck common salt, one half 
pound saltpetre, two pounds alum, one quar- 
ter pound prussiate potash, one quarter 
pound cyanite potash; dissolve in ten gal- 
lons soft water. Be sure that all the 
articles are dissolved. Heat the iron to a 
cherry red, and dip it in the solution. If the 
article needs to be very hard, heat and dip 
the second, and even the third time. 
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Universal Grinding Machine. 





The illustration herewith shown represents 
a machine the many uses of which will readily 
suggest themselves to practical machinists. 

The machine is specially adapted for the 
execution of circular grinding where accuracy 
and uniformity is required, such for instance, 
as the grinding of hardened plugs, arbors, 
spindles, reamers, standards, cutters, &. 

The mnctions and adaptations of the machine 
are comprehensive, making it available for a 
great variety of kinds and forms of work. It 
will grind straight and tapering, either inside 
or outside, and is especially useful in grinding 
out holes in hardened cast steel boxes and 
bushings. Any angle, obtuse or otherwise, 
can be readily produced. This machine can 
be arranged (to order) to grind to a form for 
use upon mule spindles or on other forms of 
spindles used in cotton and woolen machinery. 

Jewelers’ Rolls and work of a similar char- 
acter can be executed with great accuracy. 

Solid emery wheels can be used from one- 
quarter inch to twelve inches diameter, with 
or without water. The work can be revolved 
upon dead centres or otherwise. 

The spindle and boxes are of hardened cast 
steel, nicely ground, and are constructed 
with means of compensation for wear. The 
bearings and boxes of the wheel arbor are 
also of cast steel, hardened and ground. The 
cone on the spindle is formed to admit of 
either a round or flat belt. 


The base forms a support for the machine, 
and also provides a convenient closet for hold- 
ing wheels and such parts or attachments as 
are not in use. Supported on this base is the 
bed, inside of which are the feed works of 
the machine. This bed has grooved ways for 
the sliding table, C, which table moves auto- 
matically, similar to the table of a planing 
machine, and is of sufficient length and of a 
suitable form fully to protect the slides and 
feed work from grit and dust. Placed upon 
the table C is the additional table A, fast- 
ened in the middle, so as to allow a lateral 
movement of the ends, which is regulated by 
the tangent screw, a, and gauged by a gradu- 
ated arc. 

Upon the table A are fastened the head 
and foot stocks of the machine, the centres 
of which, it will be noticed, are, by the lateral 
movement of the table, always kept in line, 
either for straight or taper grinding. The 
head stock B also moves upon a perpen- 
dicular central bearing, allowing the spindle 
to be placed at any given angle to the slides 
of the machine, affording a ready means for 
grinding taper holes. The base of this head 
is graduated to degrees. One of Horton’s 
six inch universal chucks is fitted to the 
spindle at d, for holding circular work in 
grinding out holes, etc. The cast iron pan, b, 
receives the grit and water from the grinding 
wheel, and also supports the back rest. The 
wheel arbor and stand are adjustable upon 
the table D, which is fastened upon a bed 
which moves around a fixed centre, enabling 
the table D to be placed and operated at any 
required angle to the larger table C, by 
which movement angular cutters and work of 
asimilar character can be ground. The table 
D, at whatever angle placed, is operated by 
the handle, f. This handle, with accompany- 
ing disk, is provided with a clamp gauge which 
regulates the relation of the grinding wheel 
to the work upon the centres of the machine. 
Graduations, made upon the bed supporting 
the table D, determine any desired angle. Dis- 
tance between centres 28 inches; will swing 
12 inches diameter. The overhead works 
consist of drum, tight and loose pulleys and 
adjustable hangers with self-oiling boxes, 
Countershaft should run 875 turns per min- 
ute, tight and loose pulleys 8 inches diameter, 
4 inches face. Weight of machine with 
overhead works about 2000 Ibs. 

The machine is manufactured by the Brown 
. — Manufacturing Co., Providence, 

When desired, machines are furnished to 
order with some of the special fixtures belong- 
ing to the machine left off, and adapted only 
for plain or regular manufacturing work, at 
a lower price according to the requirements 


Exhibitors at Paris. 





The entries for space at the Paris Exposi- 
tion have been considered by Commissioner- 
General McCormick, and over five hundred 
allotments have been made (exclusive of 
artists’ exhibits), among them the following 
to machinery and machinists’ supply houses. 
It is to be regretted that the representation of 
machinists’ tools is so limited. 


Allen & Roeder, 302 Broadway, New York, 
pneumatic boiler riveting machines. 

Aiken & Drummond, Louisville, Ky,, mold- 
ing machine. 

Adams & Taggarts, Pittsburg, Pa.,"machine 
for making paper bags. 

Andrews, William D. & Brother, 414 Water 
street, New York, pump and engine. 

Bliss & Williams, 167 Plymouth street, Brook- 
lyn, machinery for working sheet metal. 
Brown Caloric Engine Company, 57 Lewis 
street, New York, caloric engine. 

Banner, George E., and Anna G. Fales, 18 
Park place, New York, steam engines. 
Boyd & Chase, 107th street and First avenue, 
New York, Washita oil stones. 

Brown & Sharpe Manufacturing Company, 
Providence, R. I., machine tools. 

Baker, J. R., Anti-Friction Metal Company, 
400 Canal street, New York, anti-friction 
metal. 

Blake Crusher Company, New Haven, Conn., 
stone and ore crusher. 

Brown, A. & F., New York, fog trumpet. 


Heim, Anton, 33 Ferry street, 
New York, leather belting 
and leather. 

Hancock Inspirator Company, 
Boston, Mass., inspirator or 
compound injector. 

ag. J. B. & Co., 28 and 30 

pruce street, New York, 
leather belting. 

Hagstoz & Thorpe, Philadel- 
phia, Pa., watch cases and 
pliers. 

Harrington. E. & Son, Philadel- 8 
phia, screw hoisting machine. 

Jewell, P. & Sons, Hartford, : 
Conn., leather belting. = 

Lovegrove & Co., 125 North 3 
Fourth street, Philadelphia, 
Pa., steam engine. 

Leonard & Ellis, New York, lu- 
bricating oil. 

Morse Twist Drill and Machine 
Company, New Bedford, Mass. 
Mason, Volney W. & Co., Provi- 
dence, R. I., clutch pulleys. 
Northampton Emery Wheel Co., 

Leeds, Mass., Emery wheels. 

Nason Manufacturing Company 
71 Fulton street, New York, 
universal pump. : 

Nathan & Dreyfus, 108 Liberty 
hag New York, lubricators, 

Cc. 

Oscillating Pump Company, N. 
Y. city, pumps. 

Pennsylvania File Works, McCaffrey?& Bro., | 
Philadelphia, Pa., files. 





Cresson, George V., Philadelphia, Pa., shaft- 
ing. 


Crane Brothers Manufacturing Company, 
Chicago, Ill., malleable iron fittings. 

Cresson, George Vaux, 18th and Hamilton 
stréets, peng age shafting and bearings. 

Dission, Henry Sons, Philadelphia, Pa., 
saws and files. 

Delamater, C. H. & Co., 10 Cortlandt street, 
New York, shearing and punching ma- 
chines. 

Dixon, Joseph, Crucible Company, Jersey 
City, N. J., graphite, pencils, crucibles, &c. 

Douglas, W. & B., Middletown, Conn.. 
pumps. 

Devens, Henry, Brattleboro, Vt., automatic 
screw machines... 

Darling, Brown & Sharpe, Providence, R. I., 
hand tools. 

Edson, M. B., 91 Liberty street, New York, 
recording and alarm gauge. 

Ervien, Charles W., 420 Ireland street, Phila- 
delphia, Pa., steam engines. 

Fairbanks, E. & T. & Co., 311 Broadway, 
New York, scales. 

Frazer Lubricator Company, 104 Maiden lane, 
New York, axle grease. 

Fales, Thomas J., agent, 18 Park place, New 
York, Baxter portable steam engine. 

Faller, George J., Philadelphia, oils. 

Fay, J. A. Co., Cincinnati, Ohio, wood- 
working machinery. 

Flanders, L. B., Philadelphia, Pa., planing 
machine. 

Green, 8. W., 18 Jacob street, New York, 
type setting and distributing machine. 

Green, David C., 86 Liberty street, New York, 
feed water heater. 

Howe Scale Company, Rutland, Vt., scales. 

Hercules Lever Jack Company, Newark, N. 
J., lever jack. 

Hoopes & Townsend, Philadelphia, Pa., 





of any given order, : 


bolts, nuts and rivets. 


Pancoast & Maule, Philadelphia, Pa., gas 
pipe cutter. 





UNIVERSAL GRINDING MACHINE. 


Philadelphia and Reading Coal and Iron Co., 
Philadelphia, Pa., locomotive, coal and iron 
manufactures. 


steam engine governor. 
Rogers, C. 
and planer. 


cators. 
Snyder & Brother, 94 Fulton street, New 


Stephens’ Patent Vise Company, 41 Dey st., 


tergent. 
Stow Flexible Shaft Company, Philadelphia, 
Pa., flexible shafts. 
Schiren, Charles A., 46 Ferry street, New | 
York, leather belting. 
Taylor Manufacturing Company, Westmins- 
ter, Md., portable engines. 
Trump Brothers, Wilmington, Del., scroil | 





belts. 


calipers. 
Wiley & Russell Manufacturing Company, 
Greenfield, Mass., screw plates and friction 

ulleys. 


chucks and gear cutters. 
Wheelock, Jerome, Worcester, Mass., steam 
engine. 


To REMOVE Rust FROM STEEL.—Cover the 


eight hours rub with finely pulverized un- 
slacked lime until the dust disappears. 




















ork, steam engine. | 


ew York, vises. | 
Sargent, E. K. Jr., Newark, N. J., boiler de- | i 
| moving the follower bolts, and in many cases 





saws. | 
Underwood Belting Company, Tolland, Conn. | 


Victor Sewing Machine Company, Middle- | 

town, Conn., drill chucks and micrometer | 
| 
|suit every condition and circumstance re- 
iton, D. E., West Stafford, Conn., lathe | quired. 2d. Bein 


steel with sweet oil, well rubbed on. In forty- is 
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Wood’s Improved Piston. 





The above illustration shows a universal 
expanding device for the pistons of steam- 
engines, which is capable of expanding the 
packing-rings equally with a positive motion, 
so that, while the piston can be adjusted as 


‘desired, it acts, while working, like a solid 


piston, while therefore it can be regulated so 
as to take up the usual wear, it will not ac- 
commodate itself to the inequalities of the 
cylinder, nor wear more in one place than in 
another. 

At A are the followers, which slide in 


| suitable ways in the piston head. Bisa 


central core or cylinder, which is bored out 
conically, as indicated by the dotted lines, 
and which is provided with a conical plug, 
C, which is forced in by the screw, D. The 
core is made in segments, held together by 
circular springs (E) placed in grooves on its 
exterior. The followers abut upon this core, 
and also have feet which press against the 


= packing-rings, so that when the plug (C) is 
| forced in by the screw-driver, the core is ex- 


panded and the followers, driven outward, 
produce a uniform expansion of the rings. 
The piston-rod, instead of passing through 
the head, is secured into a boss cast on one 
side of the head, and the plug (C) may be 
easily removed when desired. 

In cases where ‘‘springs” are preferred 
they can be used in this piston, and adjusted 
by means of the radial arms in same manner. 

Should the piston of a horizontal cylinder, 
from any cause, wear down the center (of the 
pen me 4 it can be easily overcome in this 
piston by raising the follower-head by a small 
wedge, and while so raised move the set-screw, 
which will cause the packing-rings to take up 
the deflection or lost motion, thereby raising 
the follower clear of the cylinder and reliev- 


Pickering, T. R. & Co., Portland, Conn., | ing the wedge. 


ith this piston no increased labor should 


. & Co., Norwich, Conn., saws | be required to adjust the packing to cylinders 


of larger size. In all cases it requires the 


Richards, Charles B., Hartford, Conn., indi-| movement of but one screw, by which the 


packing can be adjusted to a nicety. 

Every engineer or machinist, who has had 
experience, knows the great annoyance, 
trouble and time required to remove the fol- 
lower from a piston, in order to set out the 
packing. Sometimes hours are consumed in 


twisted off, etc.; and after he has succeeded 
in so doing, the. setting out of springs and 
using of lines is a great source of trouble, be- 
sides it being impossible to obtain a square 
pressure on all parts of the cylinder. ith 
this piston all the above trouble and annoy- 
once are claimed to be obviated. 

After giving this piston a thorough trial in 
cylinders from 8 to 30 inches diameter, it is 
pronounced by some of the best mechanical 
experts and engineers in the country to be 
far superior to anything of the kind previous- 
ly in use, for several reasons: 1st. Because 
the packing is under the absolute control of 
the engineer, and can be so easily adjusted to 


very economical in the 
use of steam, and thereby saving fuel. 3d. 
It is impossible to cut the cylinder (by setting 
out the packing too tight) where ordinary 


_ care is exercised, as the pressure of the rings 


on the cylinder is equally distributed. 

It is in every case guaranteed to do all that 
claimed for it. 

The manufacturers are John Wood, Jr. & 


_Co., Conshohocken, Montgomery Co., Pa. 
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EDITORIAL ANNOUNCEMENT. 


Ge Positively we will neither publish anything in our 
reading columns for pay or in consideration of advertis- 
ing patronage. Those who wish to recommend their 
wares to our readers can do 80 a8 fully as they choose 
in our advertising columns, but our editorial opinions 
arenot for sale, We give no premiums to secure either 
subscribers or advertisers, 

t@™ Weare not engaged in procuring patent rights, or 
in selling machinery ; nor have we any pet scheme to 
advance, or hobby to ride, 

G2 We invite correspondence from practical ma- 
chinists, engineers, inventors, draughtsmen, and all 
those specially interested in the occupations we repre- 
sent, on subjects pertaining to machinery. 
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Copying Machinery. 





‘‘ Originality,” says Josh Billings, ‘‘kon- 
sists in stealing with kaution and kovering up 
with kare.” This kind of originality though 
directly opposite to that which wins the ad: 
miration of all honest, fair-minded men, is 
carried out too frequently in manufacturing 
machinery for competition in the markets. It 
is a question involving close discrimination 
how far the ideas developed by others can be 
borrowed and applied in constructing me- 
chanical objects without being open to the 
charge of bare-faced theft. When, however, 
a machine is taken apart by a rival in busi- 
ness and the parts used as patterns for build- 
ing another of like construction, without a 
single new feature, or without any essential 
difference from the machine copied, all limits 
of propriety in fair competition are over- 
reached, and the act should be regarded and 
treated as execrable by every one in the 
trade. Several cases of this kind have come 
under our notice at different times, and 
doubtless the same practice is carried on to a 
greater extent than most machinists are aware 
of. -The kind of copying we refer to does 
not apply to patented devices, for the owners 
of patents have a remedy when their inven- 
tions are appropriated without license, but 
there are numerous non-patentable designs 
and improvements that require considerable 
study and mechanical ability to originate, 
that by right should be regarded as private 
property, and by progressive, fair-minded 
manufacturers they are so regarded. We do 
not wish to be understood as condemning all 
advantage gained by the contemplation of 
new mechanical designs other than our own, 
nor the embodiment of foreign ideas in devis- 
ing any new object, for this would virtually 
cut ‘off all invention ; but to make use of 
another’s designs entire, without adding any- 
thing of original merit, can not be too 
strongly condemned. It is folly to contend 
that the purchaser is as well served with a 
machine made in imitation of another as with 
the original machine. No one is presumed 
to be able to carry out the ideas of another 
quite as well as he can himself. A copy is 
not generally considered as perfect as the 
thing it is modeled after. 

We are in favor of all legitimate enterprise 
in introducing new and improved machinery, 
also in taking advantage of expired patents, 
but not the kind of enterprise that leads @ 


manufacturer of machinery to appropriate 
bodily the devices and processes of his com- 
petitors without adding thereto anything of 
value. 

Purchasers, as a rule, will find it greatly 
to their advantage to give their orders to 
manufacturers who are progressive enough 
to invent, improve, design and apply some- 
thing that is better and more to be desired 
than what has previously existed, rather than 
to those who lift themselves up by means of 
borrowing the practical ideas of others as 
embodied in their productions. 

——————->e—_—__——_ 


Second-Hand Boiler Tubes. 





There is nothing about a manufactory that 
should be more carefully looked after than 
the boiler. It is the source of power, the 
main-spring, so to speak, and if not properly 
constructed and managed is liable to cause 
the most serious accidents. Comparatively 
few purchasers of boilers know to a certainty 
how staunch and reliable they are, generally 
trusting to the honesty and skill of the boiler- 
maker. There is so much inferior and de- 
fective boiler material on the market that a 
boiler-maker must exercise great discrimina- 
tion in selecting his stock, or he may be de- 
ceived. Old tubes revamped and made to 
imitate new ones, and sold for new tubes, offer 
one of the greatest deceptions we know of in 
the trade. How many have been completely 
hoodwinked by this kind of trickery, and 
how many have used old tubes under pre- 
tense that they were new ones can not be well 
ascertained. We will refer to a single in- 
stance in point. Some time ago the Baldwin 
Locomotive Works (Burnham, Parry, Wil- 
liams & Co.) were solicited by The Eagle 
Tube Co. of New York to give them an order 
for boiler tubes, which the latter parties stated 
they were manufacturing, and which were 
offered at lower prices than they (the Loco- 
motive Works) had been paying for good 
tubes. The result of this was an order from 
the Baldwin Locomotive Works for a sample 
lot of Eagle tubes, on the understanding that 
they were new tubes. On arrival they were 
found to be irregular in thickness and were 
not round, which latter defect would make 
them work badly in expanding. A trial of 
about half a dozen was made by expanding 
them in a crown sheet, with the usual pressure 
exerted in working them into a boiler for 
permanent use. In this trial every one split 
open, and the whole lot was condemned as 
unfit for use, and returned without employing 
a single one of them in a boiler. The Eagle 
Tube Co. then sent a second lot of tubes, 
which, after an inspection, were condemned 
without testing with an expander. Not until 
some time after this experience did either the 
purchasing agent, superintendent or any of 
the managers of the Baldwin Locomotive 
Works have any information that these Eagle 
tubes were other than new tubes. Indeed, 
hardly any one would expect to find a busi- 
ness of manufacturing second-hand goods. 
It is a difficult matter to dispose of any infe- 
rior material to an establishment that submits 
everything to so thorough a test as at the 
Baldwin Locomotive Works. They firmly 
refuse to accept any order to build a locomo- 
tive where the specifications call for an unsafe 
plan of construction. 

If every maker of boilers—stationary, mar- 
ine or locomotive—would take the same stand 
and adhere to it, we should hear much less 
about explosions and consequent loss of lives 
and property. Old tubes may be safely used 
for some purposes, but with the public at 
large we protest against palming them off for 
new ones, to be used in steam boilers: In 
this city alone there are over 8,000 steam 
boilers in regular use, a large part of them 
under the sidewalks. 

If this system of constructing boilers by 
employing in them the cheapest and poorest 
material that can be disposed of, by giving 
them the most deceptive appearances is to 
prevail, how long before we will be walking 
over charged mines, liable to be sprung at 
any moment ? 

—_—_-_—_ea>e—__—__ 
We were delayed with this issue by reason 





of waiting for cuts to accompany Centennial 


| Judges’ report on group XX. 





Advertising Humbugs. 


We positively decline to receive advertise- 
ments of any business we cannot unhesitat- 
ingly endorse, for insertion in the AMERICAN 
Macurnist. There is a class of advertise- 
ments that find a prominent place in so- 
called religious and literary papers, and two 
or three scientific papers, that we will not 
admit to our columns upon any terms what- 
ever; simply because we are convinced that 
they are intended to mislead by extraordinary 
pretensions, and induce the unsuspecting to 
part with their money and time without re- 
ceiving a fair equivalent. 

The astonishing offers of ‘‘$10 a day to 
agents;” ‘‘$66.474 a week, sure;” ‘‘ $100 a 
month and all expenses paid—permanent em- 
ployment;” ‘‘goid watches for $3 with a 
sample watch free to agents;” ‘‘ magnificent 
caskets of jewelry for $1, sent free by mail 
on receipt of price;” ‘‘a $12 watch for $3;” 
‘‘money easily made, only $1 capital required 
to start you;” ‘‘a fortune for all, enclose 
stamp for particulars,” and many others of 
this sort are given publicity for the purpose 
of duping the readers of papers in which they 
appear and fattening upon their credulity. 
The preparation of these advertisements must 
be an art and a very cunning one too, for the 
greater the deception the greater the profit. 
A foreigner just arriving in our country 
might be led to believe, by looking over the 
columns of papers that sell space to advertise 
these wonderful schemes for making money, 
that any one with energy and ambition could 
easily acquire a fortune with but little labor. 
Some advertisements of this class have been 
offered to us, which we felt compelled to de- 
cline, and we regret to see journals of large 
circulation and influence lending their aid to 
forward humbugs. and swindling schemes. 
Every newspaper publisher has sufficient 
knowledge of the character and objects of 
such advertisements not to be deceived by 
them; but thousands of gullible youths, and 
many men of mature age, are taken in because 
they find them in papers in which they have 
become accustomed to place confidence. 

——_——_-4>e—_—___——_ 


Patent Pretensions. 


Those who make the most noise about the 
exclusiveness of their right to particular in- 
ventions and improvements upon which pat- 
ents have been granted, often have the most 
unsubstantial claims to rest upon. Not in- 
frequently a great noise is started and kept 
up by those perfectly conscious of the weak- 
ness of their boasted rights, in order to scare 
away competitors in the same kind of busi- 
ness without testing the strength of the claim. 
Sometimes it is downright ignorance of the 
real value of patented claims that gives the 
greatest assurance and leads to foolish aggres- 
sion. A new manufacturer of a particular 
kind of machine or mechanical object, on 
which patents have been granted, coming in- 
to competition with old and well established 
manufacturers of a like article needs to have 
a good supply of pluck, energy and penetra- 
tion, or he may be driven from the field by 
threats or suits for infringement without hav- 
ing trespassed upon anybody’s actual rights 
or valid patent claims. 

Threats of prosecution often accomplish 
more than the prosecution itself, for purchas- 
ers are generally deterred from investing in 
anything they may be called upon to pay a 
royalty for using, so long as they can procure 
something of the same kind without any 
prospects of a demand for royalty. Much 
injustice has been done by taking advantage 
of this fact. There is too much inclination 
among most business men to accept as estab- 
lished facts many things, simply because they 
have been so often and so positively asserted 
without anybody taking pains to deny them. 
Occasionally some one pulls away the mask, 
and men wonder why they have been so fool- 
ish as to accept a sham for a reality so long 
without investigating it. Patent rights fur- 
nish the material for numerous humbug pre- 
tensions. 





me 

Parties answering any advertisement ap- 
pearing in our columns, will confer a favor 
upon us as well as upon the advertisers, by 





mentioning where they saw the announcement 









Dangerous Boilers. 





Since competition in boiler-making has 
brought down prices of first-class work where 
there is very little margin for profit, a great 
deal of poor material has been used in boilers 
in order to save a small per centage of the cost 
of safe and reliable material. Plates intended 
for marine boilers are required by law to be 
stamped with the tensile strength the iron or 
steel will stand; but plates for stationary 
boilers may be weak and unreliable, yet the 
Government does not interfere to prevent their 
use. 

A rigid inspection law, applying to land 
as well as marine boiler material, would con- 
siderably lessen the danger incurred in the 
use of steam, if properly enforced. Some 
boiler makers are criminally careless in the 
employment of material, well knowing it to 
be dangerous to place in a boiler, yet working 
it in so as to save a few dollars. We learn, 
on good authority, that several manufactur- 
ers of boilers have openly expressed them- 
selves utterly indifferent to the strength or 
safety of the boilers they made, after they had 
been sold and the money obtained. It is 
well known that when boilers explode, the 
blame is seldom placed where it belongs, one 
shifting it off upon another. In our last we 
gave some information about the large 
and growing business of drawing down 
old tubes that have been in use and selling 
them for new. In this city where the tubes 
are being fixed up in such a manner boiler 
makers are familiar with their character, yet 
we know of more than one working them 
into new boilers. It is time the stamp of 
public indignation should be placed upon 
such business. 

——- --- pe ——__ -— 

From avaricious motives it has become 
quite common to discharge, or to decline to 
employ, qualified and careful engineers. In- 
competent men are employed because their 
labor costs a few dollars less than that of the 
former. This is too much of a bad thing to 
pass over without notice. Employ good 
skillful men in the management of steam 
power, and pay them decent wages, o1 employ 
none at all. If an oversight takes place, 
and the best and most careful men are liable 
to make mistakes, never scold, reprimand, or 
exact service during dangerous emergencies, 
as in the event of lost water in the boiler. In 
no case risk life, limb or property, and do not 
let the consideration of saving a few dollars 
debar you from securing intelligent assistance. 
The Turkish mode of driving business on a 
late occasion was to discharge the English 
engineers who brought out the war vessels 
which were built in England, and supply the 
vacancies by installing cheap green hands. 
After getting up steam the new ‘‘ Chief” pro- 
ceeded to start the engines. A lift at a crank 
produced no results, a pull at the lever was 
equally useless. At length the illustrious 
official espied a bright brass cock, and think- 
ing he had got hold of a sure thing this time, 
proceeded to give it a twist, when he was 
suddenly saluted with a jet of steam full in 
the face, which swept the ‘‘engineer” and 
his assistants out of the engine room, into the 
fire room down below. So much for cheap 
labor and the consequent results. 





<> 


The ‘‘ National Party” has been organized 
and a platform adopted. One of its pro- 
visions is as follows: ‘‘ It is inconsistent with 
the genius of popular government that any 
species of private property should be exempt 
from bearing its just share of the public bur- 
dens.” Railroad rolling stock is, by suffer- 
ance, exempt from taxation. Hereis achance 
to apply the genius of popular government. 

——_ea>e—______ 

When in Westfield, Mass., recently, we 
were shown by Mr. Asa P. Rand a clock 
owned by him of “‘ ye olden tyme,” which 
was made by Henry Thornton, London, in 
1665. The clock has been in Westfield for 
the past 200 years, and to-day is running as 
usual and keeping excellent time, in Mr. 
Rand’s office. 

—— -*pe—___-——_ 

The people seem to accept the issue and 
receive the new silver dollar without any 
more murmuring. 
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Advantages of American Mechanical 
Productions. 





The advantages of American mechanical 
productions are so numerous that a brief 
mention of the most important would require 
volumes; we will therefore confine this article 
to machinists’ tools The machinist has con- 
tributed more toward the advancement of 
American industry and inventions than all 
the other trades combined ; he furnishes im- 
proved tools for the tinker, the tailor, shoe- 
maker, workers in wood, stone, and metal, 
and in fact all branches of business has been 
alike benefited by his skill and ingenuity; 
yet strange to say that, up to a very recent 
period, the machinist gave but little attention 
to the improvement of his own tools, but has 
continued to use the same old style of time- 
annihilating implements which twenty-five 
years ago made good workmen do bad work, 
and such tools can be seen in use in a major- 
ity of small shops at the present day, and it 
is owing to this fact that they remain 
small. In the large tool-making shops where 
it was absolutely necessary to have perfect 
tools to do perfect work, it is true you could 
find a perfect and complete outfit of tools. 
But how was it with the small shops in small 
cities? 

Workers in wood have a choice of several 
ways of uniting the surfaces of the material 
they work with together, either by means of 
glue, the dowel-pin, the -dove-tail, the nail, 
and the screw, but the machinist is confined 
to the screw alone to unite the metal surfaces, 
except in the case of a permanent union, 
where the rivet is employed. 

Now, if this is the only convenient means 
the machinist has of uniting surfaces, should 
he not give his time and attention to the most 
practical and perfect means of producing a 
perfect union of the parts? This can be ac- 
complished only by the use of standard sized 
drill, taps, dies, bolts, and nuts. 

A few years ago the best tools for cutting 
threads that the market could afford was the 
old style of stocks with three sizes of open 
dies, and the inevitable three taper-taps which 
accompanied them, in the hands of the village 
blacksmith; this tool was made to do good 
service, as he had plenty of time, plenty of 
muscle, and plenty of grease. The dies cut 
bolts of various sizes, while the taper-taps 
were made to cut a thread in any sized nut 
the point would enter into; if the nut was too 
small for the bolt, the tap was forced in fur- 
ther until the bolt entered the nut; with the 
monkey wrench, a little oil and a strong arm 
the nut was made to fit. The machinist was 
a little more particular; he made straight 
or plug taps for this set, but he generally 
made them to suit the job on hand, and in a 
great hurry, so that they were seldom perfect. 
Any attempt to make a perfect set of stocks 
and dies, with a regular set of taps to match 
them in the ordinary machine shop, was sel- 
dom successful, and, if successful, they were 
very costly. 


We remember about twenty-three years 
ago, when we were an apprentice, that no job 
the workman got to do tried his temper or his 
patience more than tapping a thread in tough 
brass, cast or wrought iron; to break a tap 
was equivalent to a discharge or a deduction 
from your wages of the price of the tap, so 
that with this knowledge beforehand, the 
workman was so careful that he was sure to 
do that which he was trying to guard against 
—break his tap. He entered the point of his 
tap in the hole, placed a badly fitting wrench 
on, its oblong head presses down on it, mak- 
ing a quarter turn at the same time; he then 
sights it to see how true it stands, he makes 
a half turn, sights it again, he ventures a full 
turn, but does not sight it, he finds that it 
has taken hold, and he makes several turns; 
he now sights it and finds that it stands con- 
siderably in a ‘‘slantingdicular” position ; he 
makes an effort to coax it back to a vertical 
line, by giving it a side shove and a turn at 
the same time; he finds this partly successful, 


and makes another turn; he takes a long | body of consumers in South America, Europe, 


breath, wipes the sweat off his face; he has 
passed the Rubicon now and relies upon 


“main strength and stupidity” to complete There are several hundred firms and individ- 


the operation. 
To a mechanic who has used the old style 


of tools for cutting threads, such tools 
as are illustrated in our columns cannot be too 
highly appreciated; their very appearance 
would indicate their superiority. With the 
aid of such tools, and the very excellent ma- 
chine screws now made, all that trouble as 
above described is obviated. 

There is no tool used of so much import- 
ance in a shop where good work is required 
asa complete set of reamers, taps, dies and 
screw plates, and we regard it as a waste of 
time and money to continue to use the old 
style of tools, it is better to throw them on 
the scrap heap at once. 

In Europe the old system of stocks, dies 
and taps still continue in use, there being no 
marked improvements as we understand them 
here, and we hope it will not take as long to 
convince them of the superiority of our im- 
proved system as it has taken to convince our 
own mechanics. 

We have endeavored to show by these ar- 
ticles the numerous advantages of American 
productions of the present day, but we find 
the subject inexhaustible. The manufactur- 
ers of Europe, after having reached a certain 
point of perfection in the arts, do as the law- 
yer does, rests his case at that. Our manu- 
facturers take it up at this point and carry it 
onward, knowing no limit of perfection. 
To punch a hole of an inch in diameter 
through wrought iron an inch thick, was re- 
garded by them, the limit of strain the punch 
and die would stand; but cur manufacturers 
punch an inch hole through four times that 
thickness, with ease. If we find that a punch, 
having its face at right angles to its sides, will 
not penetrate the metal by a direct push, 
with the limited power at our command, we 
give the face of the punch a spiral curve from 
its center to its circumference, thus distribut- 
ing the cutting edge over a longer surface, 
and twisting out the plug with one-half the 


pressure. 
ame 


The Iron Age appropriates three sets of 
shop rules and a time card which appeared 
in our December issue, together with our 
comments, verbatim, without a word of 
credit. The funny part of it is that not 
knowing to what establishments these 


them as belonging to ‘‘three Western 
manufacturers.” It will doubtless surprise 
our friends, the Rollstone Machine Co., of 
Fitchburg, Billings & Spencer Co., of Hart- 
ford, and Niagara Steam Pump Works, of 
Brooklyn, to be classed as ‘‘ Western manu- 
facturers.”’ 
Oh Vulcan—artificer and sage—- 
How cranky you would feel 
To see the sober Iron Age 
Turned to an Aze of Steal. 
—--— +e —- 
We call particular attention to the, official 
report of judges of Centennial Exhibition on 
‘*'Transmission of Motion,” which we publish 
this month from advance sheets of that report. 
It was written by Chas E. Emery, one of the 
judges of Group 20. 
——-<e—_____ 

Owing to the pressure of matter in this 
issue we are unable to find room for the con- 
tinuation of the article on ‘‘ Emery Wheels,” 
begun in our last; also, an article by Prof. 
Hitchcock, entitled, ‘‘ A System for a New 
Source of Power,” and one on ‘The Use of 
Cast Iron in Steam Boilers,” by John W. 
Hill, M.E. They will appear in our next. 

—_—__4p>e—___ 

Our growing export trade in machinists’ 
supplies and tools is one of the most gratifying 
signs of the times. In spite of the time- 
honored demand for British mechanical pro- 
ductions from every part of the world, Ameri- 
can goods are everywhere competing with the 
most signal success. The change from British 
to American goods is more rapid than the 
most sanguine were led to expect a few years 
ago. It is a mistake to suppose that goods 
must be sold at unusually low prices for ex- 
port, for taken altogether export prices average 
.well with those for home trade. Let the great 


know what we have to offer in machinery and 
tools and the trade will more than double. 


uals in this city in the regular commission 
business of exporting general merchandise 








rules should be ascribed, the editor labels| 








NEW YORK. 


The Roper Caloric Engine Co. of this city 
are about to introduce a new style of one 
horse-power hot air engine. The Roper has 
been more successful than any other hot air 
engine. 
CONNECTICUT. 

The Billings & Spencer Co., Hartford, re- 
port business goed and plenty of orders both 
oreign and domestic. They are now em- 
ploying 85 hands and are running their works 
overtime. 


The sales of the Pratt & Whitney Co. for 
1877 were greater in this country than for 
any other year they have been in business, 
except 1871, when but a few thousand dollars 
worth more was sold. 


The Hartford Machine Screw Co. have a 
large capacity for production of all kinds of 
machine screws upon their automatic ma- 
chines, but are behind their orders while 
working day and night. 


The ‘‘ Norcross Steam Damper Regulator” 
manufactured and owned by the Laflin Man- 
ufacturing Co., Westfield, Conn., is spoken 
very highly of by the numerous firms now 
using them. Those we saw in operation 
work admirably. 


The Hartford Foundry & Machine Co., of 
Hartford, are making a large pulley balance 
wheel for Jerome Wheelock of Worcester, to 
be used on the engine he is building for the 
Paris Exhibition. The wheel is 20 feet in 
diameter, 37 inches across its face, and weighs 
lg pounds. It wiil take a belt 386 inches 
wide. 


The Pratt & Whitney Co., Hartford, are 
nt, full time and are doing a good busi- 
ness. They have recently finished a machine 
for printing the ends or heads of thread- 
spools for the King Spool Printing Company 
of Rockville, and will immediately begin the 
building of a number of the machines. The 
machine is automatic, taking up the spools 
one by one and printing or embossing the two 
heads simultaneously, either with or without 
ink, and dropping them into a receptacle, at 
the rate of one hundred and sixty per minute. 
The same machine can be instantly adapted 
to spools from two and a half inches to 
half an inch long. The machine prints 
directly on the wood, obviating the necessity 
of printing, cutting and gumming labels, and 
attaching them to the spools. 


MASSACHUSETTS. 


The Waters Governor Co., Boston, are 
pressed with orders, and part of the time are 
working day and night. 


The Union Stone Co., Boston, find an un- 
usually good demand for Emery wheels and 
Emery wheel machinery so far this year. 


The Hancock Inspirator Co., Boston, are 


feeder. 


The Gilbert Loom Co., of Worcester, Mass., 
recently went into bankruptcy. Liabilities, 
$46,378; assets, estimated at $14,000. 


ell, Mass., are well supplie 
try. 


better than it has been, though not ve 
factory. The manufacturers of wo 
ing tools are very dull. 


Westfield, who were formerly at Ashland, 


doing a good business. 


Messrs. E. A. Morse, E. Holbrook and E. A. 
Thwing. 
tools generally. 


MAINE, 


a half feet wide and ninety-seven feet long. 


PENNSYLVANIA. 
the cold saw. 


Wilmington, Del. Weight, 18,000 pounds. 





who are doing a thriving trade. 


about to bring out a new locomotive boiler | long. 


The Lowell Machine Shop Works, at Low- 
with orders for 
machinery from different parts of the coun- 


The machinery business in Worcester is er | F 
y, satis- | Drilling is employed in some very particular 


-work- | cases, but it is too slow and expensive for 


Mass., are now in full operation at their new 
location with increased facilities, and are 


Mr. Osgood Plummer has withdrawn from " . 
the Lathe & Morse Tool Co. of Worcester, | same result is obtained at much less cost and 
leaving the firm at present composed of|in much shorter time by the spiral punch. 


They manufacture machinists’ 


The Phenix Iron Company of Pheenixville 
have placed a new machine in their works, for 
cutting angle iron, which, it is said, surpasses | Of power and consequent wear and tear of 





RHODE ISLAND. 


In Pawtucket, R. L, a project is on foot 
for the establishment of a manufactory for 
toys on the co-operative plan, with a capital 
of $100,000. A committee to investigate the 
lans and anticipated profits of such an estab- 
ishment has been appointed. 


The H. L. Pierce Manufacturin Coeapeny, 
of Providence, R. I., have made and sold 
more than 4,000,000 of the new emg ring 
travelers since last November. The Com- 
pany have a new factory, with new machin- 
ery, which has a capacity for turning out 
1,000,000 a week. 


ILLINOIS. 
The Barnard & Lees Manufacturing Co., 
of Moline, Ill, have just completed several 
important improvements in their shops, which 
will increase the facilities and capacity of 
their works. 


The Wells & French Manufacturing Co., 
of Chicago, has recently been incorporated 
with a capital of $150, The specialty of 
the company will be the manufacture of cars, 
turn-tables and bridges. 


IOWA. 
The Council Bluffs Iron Works, of Council 
Bluffs, are doing a good business. They 
manufacture steam engines, boilers, mining 
machinery, &c., and are employing about 
fifty hands. 
NEBRASKA. 

THE Von Dorn Macuine Suops, T. L. 
Von Dorn, proprietor, Omaha, were establish- 
ed in 1878, on alimited capital, and have grown 
into one of the most active concerns in the 
city. Mr. Von Dorn manufactures steam 
engines, lathes and general ironworking ma- 
chinery. He now employs 15 to 16 hands, 
and has a well appointed shop, supplied with 
all the necessary machinery of the most im- 
proved make. His business is constantly in- 
creasing. 





Exports. 


The Billings & Spencer Co., Hartford, 
Conn., are shipping their forgings to England 
and other points in Europe. 

The Pratt & Whitney Co., Hartford, Conn., 
recently shipped three machines to Germany 
and one to South America. 


The Victor Sewing Machine Co. of Middle- 
town have shipped a full line of their chucks 
for entry at the Paris Exposition. 


The Ferracute Machine Co., of Bridgeton, 
N. J., have made shipments of their ma- 
chinery to Japan. 

Hoopes & Townsend, of Philadelphia, have 
recently shipped 27,000 pounds of cold- 
punched nuts to Australia, on order. 


The Chase Mf’g Co. have just shipped, on 
orders, one pipe cutter and threader to Aus- 
tralia and one to Callao, Peru. They have 
an order for four to go to London. The 
machine has been sold to almost every 
country in the world, 


Anton Heim sends, as part of his exhibit 
at Paris, a belt 69 inches wide and 180 feet 
After the Exposition it is to be used 
by L. Waterbury & Co., rope manufacturers. 
He sends also other belts from 80 inch to 1 
inch wide. -Within two weeks he has sold 
belting to England, Germany and Sweden, 
and has an order to fill for Roumania, 
be 

In constructing steam boilers, the greatest 
caution is necessary in order not to weaken 
the plates by punching holes for the rivets. 


general boiler makers. Flat-faced punches 


The Vitrified Wheel and Emery Co., of | always tear and weaken the metal about the 


hole to a greater or less extent, thereby great- 
ly impairing the strength of a boiler. It is 
to avoid this mutilation of plates that drills 
and revolving cutters are employed, but the 


Its action is practically that of a shear, and 
it cuts gradually around the circumference of 
the circle instead of forcing all points at once. 
The effect is to cut instead of tear the fibres 


J. W. Beatty & Co., belt manufacturers, | of metal and leave the exposed edges smooth 
Saco, Me., are now engaged upon a monster 


belt for a Massachusetts cotton mill. This : 
belt, which is to be single, will be two and | ture and strength of the metal in the greatest 


instead of jagged, thus preserving the tex- 


Cegree possible. It is evident that much less 
power is required to work a spiral punch 
than a flat-faced punch—said to be about one- 
half. Taking into consideration the saving 


machinery, preservation of the fibre and 


The I. P. Morris Company, Philadelphia, | strength of metal, and superior quality of 
have just cast a steam cylinder 66 in. by 12 ft. | work, advantages enough are apparent in the 
for the Harlan & Hollingsworth Company, of | spiral punch for boiler makers, bridge build- 


ers, and all having work of this kind to do 


I Lae new bolt maehinery i Se Sontaie where safety is an important element. The 
ron Company was tried on the Inst., an : 
worked oo satisfactorily. The light-rail | SPiral punch was invented by D. L. Kennedy, 


train has been converted into a guide-mill, | 3 Vesey Street, New York, who has secured 





and is rolling round iron for bolts. 


it by a patent. 






























































































10 


AMERICAN MACHINIST. 











[Marcn, 1878. 











The Growth and Present Position of the 
Science of Machines. 





BY PROFESSOR A. B. W. KENNEDY, C. E. 


(Continued. ) 
Caus does, however, make two distinct 
and important steps forward. First of all, in 
his plates he shows the essential part of a 
machine, sometimes apart from their orna- 
mental surroundings. The head of Bacchus, 
through whose mouth water is pumped, is 
no longer as necessary to the pump 4s the 
piston itself. And secondly, he gives what 
may be called ‘‘ working drawings” of their 
details, in the conventional representation 
now universally used, and called orthographic 
projection. He calls such a drawing an 
‘‘orthograhpie.” Previously all drawings of 
machines had been given in perspective. All 
engineers will recognize the importance of 
this change. In this book, then, which is 
before you, is perhaps the first published 
working drawing, or scale drawing, of any 
machine. 

Iam sorry to say that our own country 
did not do much at this time towards the de- 
velopment of machine science, whatever may 
have been done here in improving machines 
themselves. The first work in our own lan- 
guage upon mechanics, and almost the first 
work published in England, bears on the title 
page the inscription, ‘‘Mathematicall Magick, 
or the Wonders that may be performed by Me- 
chanicall Geometry. In2 books. Concern- 
powers. 





Being one of the 
motions. 


most easie, pleasant, useful (and yet most 
neglected) part of Mathematicks, not before 
treated ofin this language. By J.W., M.A.” 
The author was no other than John Wilkins, 
afterwards Bishop of Chester, at that time 
chaplain to the Prince Elector Palatine. He 
has certainly succeeded in producing a very 
entertaining book, but it cannot be said that 
he did anything to advance the science of 
which he was so much enamored. I fear, 
indeed, that his book had an opposite effect, 
if it had any effect at all. The Bishop seems 
to have been chiefly attracted by those parts 
of his subject which savored of the marvel- 
ous, in this as in his other writings. He 
gives us a drawing, for instance, of a train 
of wheel-work and pulleys, by means of 
which a puff of breath, or a pull by a hair, 
or a push with a straw, could uproot an oak- 
tree, or, ‘‘a power, which is much less than 
the one-hundreth part of a pound will bee 
able to move the world ;” and he gives us all 
his calculations to show it. But, as usual, 
the poor engineer fares but badly at his hands, 
for he goes on, ‘‘It were needlesse to set 
down any particular explication how such 
mechanical] strength may be applyed unto 
all kinds of local motion ; since this, in itself, 
is so facill and obvious that every ordinary 
artificer doth sufficiently understand it.” 
Wilkins was very creduious as to everlasting 
lamps, and subaqueous traveling, flying 
chariots, and soon. In speaking of flying, 
he tells us that ‘‘the wings of a bat are most 
easily imitable ; perhaps nature did by them 
purposely intend some intimation to direct 
us in such experiments, that creature being 
not properly a bird, because not amongst the 
ovipara, to imply that other kind of creatures 
are capable of flying as well as birds, and if 
any should attempt it that would be the best 
pattern for imitation.” One good service 
Wilkins certainly did, however. Although 
most amusingly anxious to discover and be- 
lieve in a perpetual motion, he examines a 
number of proposed arrangements for that 
purpose, and points out that all of them are 
based on misconceptions, and that all have 
failed on trial. 

After the time of Caus no very considerable 
progress seems to have been made until near 
the close of the century. The ‘‘ Nouvelle 
Invention de lever l’eau,” of Isaac de Caus, 
engineer architect to Charles I., published in 
London (in French), in 1657, does not show 
much difference from the work of the elder 
Caus, from. whose book most of his engrav- 
ings are copied. During this period appeared 
also Moxon’s ‘‘ Mechanick Exercises; or, the 
Doctrine of Handyworks,” (1677, and intend- 


ing Mechanicall 


description of the construction of lathes, tools, 
locks, &c., and of technical processes and 
methods, and was thus entirely untheoretical. 
No doubt the book was a valuable one in its 
own range and period, although it does not 
concern us here. 

Towards the end of the seventeenth century 
we can see the distinct marks of progress, 
made, no doubt, slowly, but becoming visible 
to us more or less suddenly. Of these, the 
two most important are the use of geomet- 
rical construction in the use of mechanical 
problems, and the consideration of the 
strength, or molecular resistance, of the 
materials from which the machines are 
formed. Of the first of these I shall have to 
speak further on. I shall only say here that 
the earliest work on mechanics in which I 
find constructions systematically used, in 
place of elementary algebraic proofs or arith- 
metic illustrations, is the ‘‘ Traité de Mécan- 
ique” of the mathematician De La Hire 
(1695), which, on this account marks certainly 
a notable epoch. It is worth noticing that 
De La Hire, in resolving forces, uses a tri- 
angle, and not a parallelogram. The over- 
powering influence of Newton, coming but a 
few years later, has made the use of the 
parallelogram almost universal, and it is only 
within the last few years that we have re- 
turned to the simpler figure. Even now, in 
books from whose authority one would not 
expect it, we find that conservative instincts 
have overmastered reason, and the student 
is told to draw five lines in order to see half 
the solution of a problem which can be per- 
fectly solved by three. 

De La Hire’s work is also remarkable as 
being one of the earliest in which the resistance 
of materials to fracture was treated of. This 
subject, the ‘‘ strength of material,” which 
now forms the physical basis on which a 
large branch of machine science—namely, 
mechine design—rests, was first worked in by 
Galileo, who published a theory of beams. 
Mariotte, had, at this time, also written on 
the same subject.~ De La Hire introduces it 
as an essential part of mechanics, which 
meant, with him, the science of machines, 
In his chapter on the subject he adopts the 
theory of Galileo, which was an erroneous 
one, but which, nevertheless, in certain 
special cases, gave results identical in form 
with those now known to be true. In the ab- 
sence of experiments to determine the value of 
constants, of course the theory, right or 
wrong, did not admit of any direct applica- 
tion in machine design. Another century 
had passed before we find traces of rational 
proportioning, by engineers, of the dimen- 
sions of the rods, or links, or beams of their 
machines to the loads or pressures they had 
to sustain. 

Some practical work in machine design, 
however, De La. Hire did, for he gave con- 
structions for determining the forces of cams, 
and of the teeth of spur wheels, which 
might have been, and no doubt were, used 
in practice. If this were the case, we have 
here the first definite point of contact be- 
tween the theoretical mechanics of the time, 
and the actual work of machine design or 
construction. 


In passing, I may mention, that just at 
this time, viz., in 1696, the second English 
work on mechanics was published. Its title 
gives a good idea of its general drift, ‘‘ Me- 
chanick Powers: or the Mistery of Nature 
and Art Unvailed ; showing what great things 
may be performed by Mechanick Engines in 
removing and raising vast weights with little 
strength or force;..... a work pleasant 
and profitable for all sorts of men, from the 
highest to the lowest degree, and never treat- 
ed of in English but once before, and that 
but briefly.” Its authors were Venterus 
Mandey and James Moxon. While the work 
of these worthies was doubtless a useful one 
to many readers, it does not in itself do any- 
thing to advance machine science. ; 

The chief article of faith of writers on ma- 
chine-mechanics up to this time, and indeed 
for long afterwards, was, that certain contriv- 
ances called ‘“‘mechanical powers,” or ‘‘simple 
machines,” were the elements from which all 
other machines, ‘‘compound engines,” as 
they were called, were built up. There can 


of science than the way in which this state- 
ment has been’ repeated and repeated, for 
centuries, without the least hint that it was 
not all right, by men who would have seen, 
if they had but honestly thought out the matter 
for themselves for five minutes, that it was not 
true. It is a somewhat striking commentary 
on the value of the historic argument for the 
truth of an opinion or hypothesis. The state- 
ment was first made by those who, with very 
limited knowledge and experience, really be- 
lieved it to be true ; it was repeated over and 
over again by others of greater knowledge 
and experience, simply because they would 
not take the trouble to think for themselves, 
to throw off the overpowering pressure of an 
ancient and venerable tradition. 

The matter becomes in this case the more 
remarkable because no two writers agree as 
to which combinations are to be called the 
“*mechanical powers,” nor how they are re- 
lated to each other, nor indeed of what each 
one essentially consists. Still less does any- 
one succeed in showing, either by analysis 
or synthesis, how the compound machines are 
built up from the simple ones. This very 
vagueness, no doubt, added greatly to the 
ease with which they might be dogmatized 
about. But no sham can exist without doing 
evil, and here the evil has been lasting and 
serious. Attempts to apply mechanics to 
machinery began naturally enough by appli- 
cations of mechanics to the mechanical pow- 
ers, the simple machines. But their beginning 
was theirend. The connection between the 
simple and compound machines was so obvi- 
ous that it went without proof, while at the 
same time it was so subtle that all attempts 
to get hold of it were failures. And so for 
two centuries we have over and over again 
the same story. The writer of a treatise on 
machine-mechanics gives us drawings of im- 
possible levers, improbable screws, and un-. 
heard of wedges, and duly repeats with more 
or less of variation, the received theory of these 
instruments, snd here he stops. I fear the 
average engineer did not derive much benefit 
from his well-intentioned instructor. His 
lever was not a bent rod resting upon a tri- 
angle like the lever in the books, his screw 
never would do the wonders that it ought to 
have done, and his ‘‘compound engines” 
did not, in general, contain wedges or ‘‘funic- 
ular machines.” We recognize that there 
may have been some good ground at one time 
for the now traditional distrust of ‘‘ practical” 
men for what they call ‘‘theory.” Certainly 
at one time the theory may have been called 
unpractical in the fullest sense of the term. 


From the beginning of the eighteenth cen- 
tury the interest in the ‘‘ marvellous” char- 
acteristics and properties of machines dimin- 
ishes, and they are treated much more as fa- 
miliarthings. A healthy spirit of skepticisms, 
moreover, respecting the prodigies to be per- 
formed by the mechanical powers, began to 
spring up. Thus Sturm, in his ‘‘ Mathesis 
Juvenilis” (of which a translation was pub- 
lished in London in 1708, and which was a 
very great advance on Mandey and Moxon), 
devotes a good deal of space to the demolish- 
ment of Archimedes and the world-moving 
lever with which tradition credits him. After 
elaborately estimating the probable weight of 
the earth, he calculates through how many 
thousand million miles Archimedes would 
have had to move his hand in order to move 
the earth the thousandth of an inch, assuming 
most exactly that the earth rested on his lever 
at one foot from the fulcrum, and that he 
could exact a pull of a hundred pounds, and 
calculates also how many hundred million 
years the operation would have occupied. 
From this very matter-of-fact point of view, 
he comes to the general conclusion that a 
great deal of the “‘ tall talk” which had been 
indulged in as to the power of the lever and 
so on, was nothing more than talk, and was, 
therefore, much to be depreciated. He was 
one of the earliest to realize clearly a point 
that had been known well enough before, viz., 
that (to use his own words) ‘“‘the immence 
force of the mechanical powers ..... would 
be infinite and altogether stupendous if it were 
not that the greater their force is the more 
slow their operations are.” His services in 
this respect deserve special mention, for the 


of much nonsense. The worthy Bishop 
Wilkins, for instance, although he knew the 
fact perfectly well, and even wrote a chapter 
about it, yet seemed to realize it so imperfectly, 
or else was so enamored with anything savor- 
ing of the marvelous, that his knowledge of 
it does not for a moment prevent him from 
giving a detailed description of his tree-raising 
machine and others of the same sort, or from 
such statements as these :—‘‘By these mechan- 
ical contrivances, it were easier to have made 
one of Sampson’s hairs that was shaved off, 
to have been of more strength than all of 
them when they were on,” 
(To be continued in our neat number.) 


————_ ->e 
Publications Received. 

A Practica TREATISE ON Hxat, as Applied 
to the Useful Arts, for the use of Engineers, 
Architects, &. By Thomas Box. Price 
$5.00. E. & F. N. Spon, London, and 446 
Broome Street, New York. 

This work is one that should be in the hands 

of engine-builders, boiler-makers, and all those 
directing the production or use of steam. 
The laws of heat are unfortunately too little 
understood by a large portion of those manu- 
facturing apparatus and. machinery with 
which heat is to be employed. Many boiler 
explosions are caused by neglect of proper 
allowance for the unequal contraction and 
expansion of metals under particular circum- 
stances—fuel is wasted in enormous quanti- 
ties through neglect or ignorance of the prin- 
ciples of combustion and the transmission of 
heat through long distances. The recent suc- 
cess of experiments at Buffalo, N. Y., in heat- 
ing buildings and furnishing steam power 
long distances from the source of supply, has 
caused fresh study and thought on this im- 
portant subject. The book abounds in 
tables and practical data. The contents are 
well arranged. Chapter 1, treats on General 
Principles and Data; 2, on Combustion; 3, on 
Steam Boilers; 4, on the Efflux of Air, &c. ; 5, 
on Chimneys; 6, on Vapors; 7, on Evaporation; 
8, on Distillation; 9, on Drying: 10, on Heat- 
ing Liquids; 11, on Heating Air; 12, on the 
Transmission of Heat and Laws of Cooling; 
13, Laws of Cooling at High Temperatures; 
14, on Ventilation; 15, Examples of Build- 
ings Heated and Ventilated; 16, on Wind and 
its Effects on Ventilation, &c. 
We give an extract from the opening of 
chapter 3. ON STEAM BOILERS. 
Having in the preceding chapter investigated 
the pone of combustion, &c., we may 
apply the results to steam boilers in practice, 
checking and, if needs be, modifying our de- 
ductions by the dictates of experience. We 
found (in 105) that in all cases the most econ- 
omical size of boiler was a mediwm one, and 
that a departure therefrom in either direction 
was followed by a loss of effect, an excess- 
ively long and a very short boiler giving less 
duty for the fuel used than a medium-sized 
one, properly proportioned to the work to be 
done. * * * * * * 
(117.) ‘‘ Power of Bowers,” —In determining 
the area of heating surface necessary for 
doing a os amount of work we must be 
guided by practical experience.. There is 
great latitude here, for we have seen by (107) 
that a boiler nominally of a certain power 
mer be forced up to 6962 x 2 8190 = 
1.70, or 70 per cent. beyond its normal power 
with a double consumption of fuel. 
The area of fire surface should not be 
simply proportional to the work to be done, 
for several reasons : with a small boiler the 
loss by radiation, &c., is much greater than 
with a large one, the area exposed to cooling 
influences being much greater in proportion; 
then with a small boiler the air commonly 
passes into the chimney at a higher tempera- 
ture than with a large one, in spite of the 
meee area of flue adopted to prevent it (138); 
and as applied to steam engines a small engine 
takes more steam in proportion than a large 
one, the loss by fric.ion, &c., being greater. 
When a boiler is applied for working a 
steam engine its power is usually estimated b 
that of the engine which it supplies, and this 
practice has led to the application of the term 
‘* horse-power” to all boilers whether used for 
engines or not. This is much to be regretted; 
the amount of steam is not simply propor- 
tional to the power of the engines even where 
they are of precisely the same construction, 
the loss by friction, &c., being greater in 
proportion with small engines ; moreover, 
different kinds of engines require very dif- 
ferent quantities of steam to do the same 
work, queers engines taking less than 
others. us 60 Ibs steam cut off at 3th 
takes only half the fuel required for steam of 
the same pressure acting without expansion, 
and doing the same work. 

The term horse-power is so generally used 

by practical men, that it is hopeless to expect 

it to be abandoned, and in deference to cus- 
tom we shall make use of it, first defining 
what we understand it to mean. 
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thirt -six-inch pulleys, running at a speed of 


one hundred and fifty revolutions per minute, | 


will do no more wor and is just as liable to | the steel mills are supplied with orders for the sum- 

mer, and there is rat! 
| immediate delivery. We quote steel rails $42 to $48 at | 
c 2 CV- | mill, and iron rails 
rminute. The two-inch shaft, with | nominally $1s to $19. 


ing as atwo-inch shaft having eighteen- 
poh pulleys and running at three hundred rev- 
tions 
S. small pulleys and hangers, will not cost | 
half as much as the three-inch and will do 
work just as well. 








OP > 


To STRAIGHTEN SHAFTING.—This should 
be done by centering, then put into a lathe, 
and square the ends up with what is called a_ 
side tool. After doing this, take a piece of | 
chalk and try it in several places, to find out | 
where the worst crooks are : then, if you have | 
not a machine for spiinging shafting, sprin | 
it with a lever where the most crook is, and | 
continue this operation until the shaft is 
straight. ~~ | 

+e 


Purtine Macurnes ToGeTHEr.—In put- | 
ting machines together no part should be | 
finished except where it is necessary to make | 
it fit, as it is sometimes the case that machin- | 
ery is miscalculated, and by finishing it would 
be spoiled, while if it were not, it might be 
saved by slight alterations in design. And 
again, in finishing certain parts before you 
et a machine together, you are ey 
finishin parts not necessary to be finished, 
and maki Age of a shape anything but 
desirable. is rule, however, is not in- 
tended to apply to machinery being made 

to detail drawings. 
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Machinists’ and Engineers’ Supplies. 
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Business is rather quiet, though the aggregate trade is 
fair. Prices asa rule vary but little from what they have 
been for many weeks past. There is no inclination 
to lay in stock beyond the current demands of trade. 

The extensive business carried on by E. H. Ashcroft 

in Boston for over a quarter of a century has been 
merged into a joint stock company, as explained in the 
following announcements : 


Office of E. H. AsuHcrort, 
51 and 53 Sudbury St., Boston. 

Dear Sir:—The undersigned hereby informs his 
friends and customers, and the public in general, that 
he has this day sold his entire business tothe Ashcroft 
Manufscturing Co., a corporation duly organized un- 
der the laws of Massachusetts, and, as a stockholder 
and officer of the Company, respectfully solicits the 
continuation of your patronage. 

Yours respectfully, 


Boston, March 4, 1878. E. H. ASHCROFT. 


Office of a es cee he ea Co., 
, udbury, 
6, 8, 10 & 12 Bowker St. | Boston. 


Dear Sir Te ig 4 this day purchased the entire 
business of Mr. E. H. Ashcroft, we are pleased to an- 
nounce to his customers, and the public generally, 
that no pains will be spared by us to maintain the 
high standard his goods have sustained during the 
past quarter of a century. 

A continuance of your patronage is respectfully 
solicited. 


THE ASHCROFT MANUFACTURING CO. 


DIRECTORS. 


E. H. Ashcroft, Pres. and Treas. 
C. E. Ashcroft, Vice-President. 
Chas. A. Moore, Gen. Manager. 
Martin Luscomb, Clerk. 
Boston, March 4, 1878, 


H. Prentiss & Co., 14 Dey Street, have just brought 
out a drop forged steel pipe which we will explain 
more fully in our next. ey have also taken the 
agency for Henry Whiton’s Chucks and for English 


Steei Wire. The price list of the latter we give below. 
English Steel Wire mild temper and spring quality. 
A. Norton & Co., Manchester. Wm. Smith & Co., 
Warrington. H. Prentiss & Co., Agents. Price List 
Currency. 
IN COILS. IN 5 FEET RODS. 
000't 6, $0.28 per Ib 000 to 6, $0 
0) .23 per lb. to 6, $0.24 per Ib. 
7to9, 2% ‘ 7 to 9, “a5 P° “ 
Wat, 26 10&11, .27 ae 
16 et, 
ee NL 18, 500. 
14, 80 « 165: OM... 
1.88: 15, 34 
ih. ae. & 16, .85 “s 
in a , ee “ 
rg ad 18, .39 « 
19, .88 * 19, 41 « 
20, 40 « oo 4 OS 
et 
3, oO * 
23, .70 = ¢ 
“ 60 
25, .90 “ 


We hand price list of Stubs & Smith’s Steel Wire, 
for which we are agents, and shall be happy to receive 
your orders. Gold list. Polished reant| steel wire, in 
one foot and three feet lengths. Sizes by Stubs’ Steel 


Wire Gage. 
A to Z, $0.75 Ib. 66 to 68, $3. , 
1 is p75 PO. 9 70, "3.80 Pra 
16 “30, 0.88 « Tl 78, 8.60 
a “ 88, 0.90 * 74, 3.90 
‘ 05 “ “i 7 J “ 
az 50, 1.90 = « 1, 490 
51“ 54, 145 +6 TT, 4.50 
55 “57, 1.80 « 78, 4.80 
os 2 % $19 i 79, 5.10 
“ 
eas ie - oh 
H. Prentiss & Co., 14 Dey Street, N. Y. 
——-ae—_—. 
Iron Review. 


Pre Inon.—The market presents few if any new 
features. Furnace owners are making strenuous 
efforts to advance the price, but consumers decline to 
pay more for Iron than they are already pa‘ . The 
demand does not improve, and there are no immediate 
p ts that it will. We note late sales of 5,000 tons 
drod tons of Sterling bf former riven We cone 

g at former prices, e quo’ oO. 
1, $18 to $19; No. 2, $17 to $18, ‘oh Gray Fo $16 
at 
no Buea to $24 for Eglinton, and 


to $17, There is a small 
om for Glen small demand for Scotch 


to $26.50 or 





held at $22 at yard. 


the 


5; Soft Patch Iron @ 6%; 


. | | 
shaft of three inches diameter with |_ Manuracrurep Irnon.—Trade is somewhat slack, | 
%, but retail prices have not changed since our last. 
quote refined bar from store 2.1c., and common 1.9c. 


We | 
Raius.—There are no late sales to report. Most of | 
er more firmness on orders for 
$33 to $36. Old rails are quoted | 


Wroveut Scrar.—There is a dearth of business; | 


STEEL.— Usual demand at former prices. 


TANK, PLATE AND SHEET IRON.—Trade is about 
same as at the date of our last report. 
oe are: Tank Iron @ 2% to 8; C, No.1 Iron 

. H. No. 1 Shell @ ae © Best Flange @ 434 to 
; Boiler Rivets @ 4 to 4 $ 
Sheet Iron, No. 10 to 18 @ 8; Boiler Tubes list price 
less 20% discount. 


BURBRIDGE’ 
LS 


Store 
@ 3; 





The best ar- 
ticle for reg- 






Pulating forge 
fires ever in- 
vented. | 


Main Office and Works, 


W. C. ALLISON & CO. 


| Branch Office, 


32d & Wainut Sts., Phila., Pa. 78 John Street, New York, 


MANUFACTURERS OF 


lap - Welded Wrought Iron Bauer ues, 


GAS AND WATER PIPES, 


WELL TUBING AND CASING, 


STEAM, 


S TWEER, aii xaos or CAST, WROUGHT, MALLEABLE IRON AND BRASS FITTINGS. 


ALSO, 
BOLTS, NUTS AND WASHERS, 


WROUGHT AND CAST IRON WORK, FOR CARS, BUILDINGS, 
AND BRIDGES. 








Manufactured 
and sold by 
RIDGE, 





WHITE & BURB 


MIDDLETOWN, CONN. 
Also sold ty H. Prentiss & Co., 14 Dey St., New York. 





Charles E. Emery, © 
CONSULTING ENGINEER, 


No. 7 Warren Street, 
NEW YORK. 


PLANS AND REPORTS 


IN RESPECT TO 


Steam and Rydraulio Machinery 





Tests made on modern basis by competent 
assistants with improved apparatus. 





NS 


sl iH 


~ 





GREAT LABOR-SAVING TOOL. 
Chase’s Pipe-Cutting & Threading Machine. 


This important Machine Will be found indispensable by Steam, 


Gas Fitters 4nd Machinists, for all kinds of pipe-fitting, in 
cutting off and threading Steam and Gas Pipes, Boiler Tubes and 
Round Iron, making Nipples, threading Bolts and Nuts from to 
2 inches, readily and cheaply. No Pipe Spiitting. No 
Bevel Inside or Out. An APPRENTICE Boy, with one of these 
Machines, can do more work than Two MEN with the old system. A full 
ses of collars for making Nipples goes with Machine. Address 


The Chase Manufacturing Co., 
bend for Circular. 120 Front St., New York, 





SCIENTIFIC BOOKS. 


Steam Engime.—A Practical Treatise on the | 
Steam Engine, containing plans and arrangements 
of details for fixed steam engines, with essays on the 
principles involved in design and construction. By 
Arthur Rigg, Engineer. Containing 96 plates, drawn 
to scale, 312 pages of letterpress, and numerous en- 
gravings. Handsomely bound in half morocco. Price 
$17.00. Also in twelve parts, price $1.25 each. 


Steam MBoilers.—Practical Treatise on Steam 
Boilers and Boiler Making. By N. P. Burgh, M. I. 
M.E. Illustrated by 1163 Weod Engravings, and 50 
large folding plates of working drawings. Royal 
4to, half morocco. Price $30.00. 


Slide Vaive.—A Treatise on a Practical Method of 
Designing Slide Valve Gearing by Simple Geometri- 
cal Construction. By E. J. C. Welch, M.I.M.E. 
Crown, 8vo, cloth. Price $2.50. 


Hleat.—A Practical Treatise on Heat. Combustion 
with Steam Boilers, Effect of Forced Firing, &c., 
&c. By Thos. Box. Second edition, revised and 
enlarged. 8vo, cloth. Price $5.00. 





Steam Boilers.— Pocket Book for Boiler Makers | 
and Steam Users. By M. J. Sexton. 32mo, roan. | 
Price $2.00. 


Steam.—Economy in the Use of Steam; a state : ent | 
of the principles on which a saving of steam may | 
be best effected, By Frank Salter. Crown, Svo, 
cloth. Price $1.50. | 


‘Telephone.—Researches in Electric Telephony. | 
By Prof. Alex. Grabam Bell. Illustrated. 8Vvo, | 


paper. Price 60 cents. | 


Indicator.—An Elementary Treatise on Steam and | 
the Use of the Indicator. By J. C. Graham. 8vo, | 
cloth. Price $3.50. | 


Mechanics.—The Essential Elements of Practical 
Mechanics based on the Principle of Work. By 
Oliver Byrne. Second Edition. Numerous wood 
engravings. 8vo, cloth. Price $2.50, 

Algebra.—Algebra Self-Taught. By Dr. Paget 
Higgs. Crown, 8vo, cloth. Price $1.00, 

*,* Descriptive Catalogue of our Publications sent 

free by mail on application. 


E. & F. N. SPON, 








446 BROOME ST., NEW YORK. 


R. W. HAMILTON'S 


Independent Ais Pump 8; Guadeaser 


(PATENT PENDING:); 


SAWTELLE & JUDD, 


BUILDERS, 
HARTFORD, CONN. 


C—Discharge Pipe. 
D—Steem Fipe 








A 
=> 





A—Exhausat a | 
B—Injection Pipe. 


\) 
a nu 
“UIT 





This Condenser has been designed especially to meet a want long felt for something 
capable of being readily applied to non-condensing engines, to economize fuel or add to the 
power. In applying this Condenser to engines now located, it is only necessary to choose 
the most convenient place fox water connections and lead the exhaust to it. By its applica- 
tion, we guarantee an increase, in most cases, of 80 per cent. in power, or where that is not 
desired, 20 to 25 per cent. in fuel saved. A great reduction in boiler pressure may be 
obtained where increase in power is not required, and this is very desirable in some cases. 

For further particulars, and reference to those having this Condenser in use, apply to 


SAWTELLE & JUDD, Hartford, Conn. 
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SWEDISH IRON 


From stock on hand in New York, Philadelphia and Boston and for importation: | | 


BARS, hammered and rolled, suitable for steel manufacture of all grades, for Shovels, Spades, Scythes, Hoes» 
Peeks, I a, Wire, Horse Nails, Carriage Work, Bolts, Nailrods, for re-rolling, and for store purposes | 


wi fe aol RODS. For Card and Ordinary Wire, imported and re-rolled here from Swedish Bars. 
BOLT RODS. Rounds, in Coils and Straight Bundles. Squares in Straight Bundles. 

okt rolled here from Swedish Bars. 

APES. ‘Norway ” re-rolled here from good brands of Swedish iron. Also in Original Importations. 

NAIL sone” slit and rolled, in original importations, and manufactured here from imported iron. 
BAR ENDS. For Steel Meltin Purposes. 
CHARCOAL PIC-IRON, of Fine snalities, for Bessemer manufacture and Car Wheels, &c., &c. 
BLOOMS AND ROUGH UNWELDED BARS, called MUCK BARS. For Steel manufacture — 

re-rolling purvoses, 

ORDERS AND INQUIRIES SOLICITED BY 
CHARLES G. LUNDELL, Agent for Swedish Makers, 


No. 7 EXCHANGE PLACE . . . Boston, Mass. 
ESTABLISHED 1848. 


WILLIAM SELLERS & CO. 


> Fa lA DE IPrsiA.. 


Machine & Railway Shop Equipments. 





Shafts, Lathes, 
Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. 
Mill Gearing, Bolt Cutters, 
Ete. Ete. 





Railway Turntables and Pivot Bridges, 
GIFFARD INJECTORS. : 


NEW PATTERNS. SIMPLE, EFFECTIVE. 


New York Office, 79 Liberty Street. 





ESTABLISHED !82I. 


MORRIS, TASKER & CO. 


DELAWARE IRON CoO. 
NEW CASTLE, Del. 


Office, 230 South Third St., Philad. Office and Warehouse, No. 36 Oliver St., 
Office and Warehouse, 15 Gold St., N.Y. | Boston. 


MANUFACTURERS OF 


WROUCHT IRON WELDED TUBES, 


PLAIN, GALVANIZED AND COATED, FOR GAS, STEAM AND WATER. 


Lap Welded Charcoal Iron 


BOILER TUBES. 


Oil Well Tubing and Casing, 








Gas and Steam Fitters’ Tools, 

Gas and Steam Fittings, Cast Iron Gas and Water Pipe, 

Brass Valves and Cocks, Street Lamp Posts and Lanterns, 
Improved Coal Gas Apparatus. 





The Worcester Wire Co. 


MANUFAOTURERS OF 


IRON AND STEEL WIRE 


OF EVERY DESCRIPTION. 


WORCESTER, MASS. 


PATTERN AND BRAND LETTERS. 
VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 
Corner Fulton and Dutch Sts., 
NEW YORK. 


RICHARD DUDGEON, 


24 Columbia Street. 
NEW YORK, 


Maker and Patentee of 


IMPROVED HYDRAULIC JACKS, 
Punches, and 
Roller Tube 
Expanders, 


AND 


DIRECT ACTING 


Steam Hammers, 


Communications 
by letter will receive 
prompt attention. 


Jacks for Pressing on Car Wheels or 
Crank Pins made to order. 





E. R. BROWN, 


Patent Attorney, 


102. NASSAU STREET, 












Room i. New York. 


Applications for Patents, Designs and Re-issues, 
prepared and prosecuted. Trade-Marks, Labels and 
Prints, registered. Copyrights secured. Assignments 
prepared and recorded. Caveats filed. Preliminary 
Examinations arfd Searches made. 


LETTERS promptly answered. 





FEES MODERATE 


SELLERS’ IMPROVEMENTS... 


Imported and | 


| 
| 
| 


A. B. WARNER & SON, 
IRON MERCHANTS, 


28 & 29 West St, and 52.Washington St., 
NEW YORK. 


BOILER PLATE, 





|BOILER TUBES, ANGLE, TEE AND GIRDER IRON, BOILER AND 


TANK RIVETS. | 
Sole Agents for the celebrated “EUREKA,” “ PENNOCKS,” 
_“WAWASSET,” “LUKENS,” brands of Iron. 


All descriptions of Plate, Sheet Gasometer, Girder Iron, &c., furnished to order. 
have a large stock of Plates, Sheets, Rivets and Boiler Tubes, &c., constantly on hand. 


We 


Prices Giwen on Application. 
SPRAGCU BS 


PATENT STEAM ENGINE PISTON. 


MANUFACTURED BY 


WM. SPRAGUE & CO. 
628 & 630 FILBERT ST., PHILADELPHIA. 





This piston can be applied to cylin- 
ders of any size and construction, and 
can be adjusted in 3 minutes without 






|\ moving the cylinder head, and is guar- 
4 | anteed to save 10 per cent. over any 
|] other piston now in use. 

Estimates furnished on application, 
or by mail. 


WM. SPRAGUE, Pat. Feb. 5th, 1878. 


Send for Price List and Circular. 


N. B.—Special attention given to repairs of all kinds of 
machinery. 


FREELAND TOOL WORKS. 


THOMAS & CO. 


558 & 560 West 





Khirty-fourth Street, 
NEW YORK CITY. 
MANUFACTURERS OF 


Machinists’ Tools, 
Mining, Hydraulic and 
Experimental Machinery, 
Patent Office Models, 
Surface Plates, 
Standard Guide Screws 
and Special Tools, 





ALSO MANUFACTURERS OF 


Thomas’ Patent Planer Vise. 
THE BEST IN THE WORLD. SEND FOR CIRCULAR. 





LIPSEY ADJUSTABLE STEEL WRENCH. 99 





ee 


PATENTS. 


ee 





SEST AND BEST 
MANF'D AT 91 WASHINGTON ST. NCY. 


By Roper Caloric Engine Manf'g Co. 


SCROLL, SAWS, tauren 





8. H. WALES & SON, 114 Nassau Street, 
New York, procure Patents in the United | 4 
States and foreign countries. Charges mode- 








rate. Caveats, Designs, Trade Marks and 

| Labels secured. 23 years’ experience. Ad- 

vice given without charge. Inventors invited 
to write. Business confidential. 

Scientific News issued twice a month ; 

, trated. Only one dollar a year. 


EL T. at ATHES 
: mth & HARDWARE ctr ae: 


chinists, Carpen every Department of Me- 
chanical Tai md stamp for Catalogue, and 
state what kind of Tools or Machines you require. 


TALLMAN & McFADDEN, 607 Market St, Philad’a, 


illus- 
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Address P. 0. Box 2187. Pp I E R oo O N & C O m 


Warehouse, 


Established 1790. 


IMPORTERS AND DEALERS IN IRON AND STEEL OF EVERY DESCRIPTION, 


24and 26 Broadway, 


and 77 and 7Q 


Office 24 Broadway, N. Y. 


New Street, 


New York City, March 20, 1878. 














TERMS, NET CASH IN 30 DAYS. 


PRICES SUBJECT TO MARKET CHANCES WITHOUT NOTICE. 














COMMON IRON, 





rie Per Lb. 

1x$to6x1 Flat, -  - - 1,5 

1} to 6x} and +, Flat, - i ° 

1 and 14x an ‘s Flat, j 4 

$ and 2 Round and Square, - 1 

§ and 44 . 2 

sand “ Molise - 225 
REFINED IRON. 

1x%to6x1 Fiat, SF spices % 42 

1 to 6x} and + acer aaiaiae ai aes 285 

£to2 Round and Square, - = = Deby 

24 to 2 - = of 

8 to3y “ “ ie oF 

B8to4-. “ - . . - - 8 

44to4, ‘“ - ris Va cake . B25 

4tto5 <“ 3445 
RODS, ROUN D AND SQUARE. 

2 id oe A <a <i 
HIGA Wt kh t * 


Ovals, Half Ovals and Half Rounds. 
a ie as CR CS 
—$toe $&H 1G ts $ 
BAND. 
1 to 6x3, to No 12, - - - 25 
HOOP. 
Sie Af 38i5 Bio Bis 


3 yf, 

+ # @ ¢ 1 W WE upd 
HORSE SHOE. 

wise 2 Oe 
SCROLL. 

os Se ae 335 

3x16 14 12 10 5 *’Y 

470 Bio 8s BS 


#x16 14 12 10 &§ 
Sts By oy 8 zr +E 














ax16 14 1&s 
a ee ah ri 
x16 14. 12:10 1& 





a 
Norway Bar Iron, 5 
a Shapes, 6 
Nail Rods, P. & Co., 66¢., or v. B. 64 
Angle Iron, - 235 
Tee Iron, - 375 
Sheet Tron, Common, 3 
Boiler Plate, 3 @ 34 
Best’ Flange, - - 44@5 
EXTRA REFINED IRON. 
Equal to H. B. & S. B. B. H. BAG- 
NALL’S or L. W. 
Ordinary Sizes. 
RouND AND SQuann, Price 
Fuats, - - : . ne i 
1x# to 6x ux . ToC 
Extras same as Refined. 


ULSTER BEST IRON. 


PIERSON & CO. keep in stock a full as- 
sortment of this well known extra brand. 
Ordinary Sizes. Price Per Lb. 

£ to 2 Round and Square, t - Bie 

14x# to 4x1, - . 


Extras on Rounds and Squares. 


| Mn. TUM Sd ts 
ts - - ly 24 to 28 to 
€ -ieos ae Bees 1 
Ye i ke Baa 16 
gand%- + S£to4 15 


Extras on Flats. 
1¥5 :,, SORE. 





§xdand#, ands 8 tod 
_. eee es.08 
$x and 3 ¢ and $ $to % 
2 re a es 
$x+ and 4, ¢ and | § to% 
eo wee _% eS 3 
1x4 and ¥ } and +; §tog 








Pe 1 
to 


uxt" and ;; a eS ts 


1} to 44x} and 5, ) 
** x1} to 2 

48 to6x#tol \ 

4% to 6x4 and 
* x14 to 2 

6} to 7x% tol 

24 to 3x 24 to 23 

64 to 7x jf and l 
“* x14 to 2 

8h to 4x 2k to 8 ) 


Ovals. 

yf to 15 to ts 
tand% and 44 4 4 & up. 
Half Ovals and Half Rounds. 

We lb ts i 

sand gand }} g $&up. 
Ulster Horse Shoe, - : - 84% 
Esopus ‘¢ 66 - - - - 84 


“MISCELLANEOUS. 
Special Rates Given on Application. 


Iron and Steel Rails; Railroad Chairs 
and Spikes; Railroad Fish Plates; 
Bolts, &c.3; Railroad Axles and Wheels; 
Wire Rods; Screw Rods; Gas and 
Steam Tubes; Nails; Rivets; Tank 
Iron. Wrought Iron Beams, Deck 
Beams, Channel Bars, Star Iron, Oce# 
tagonal Post Iron, ‘‘ Upset’? Chord 
Bars, Angle and Tee [ron. 

‘* Universal Mill? Plates. 


Plates not over 24 in. wide, x 38-8 to 7-16. 
Plates not over 24 in. wide, x 1-2 and upw’ds. 
Plates not over 24 in. wide, x 8-16 to 5-16. 


- ts 





All plates over 30 feet long, weighin 
1000 lbs. or over, subject to specia 
agreement only. 


These Plates are not Sheared. 


Edges guaranteed perfectly solid, straight 
and of uniform width, rendering reshearing 
unnecessary when exactness is required. 


PICKS, 


Our own manufacture of Rail- 
road, Drifting, Poll, Coat and 
Mining Picks. Special Price-list 
sent on Application. 


CROW-BARS, 


All Steel, 64 c. 


STEEL, 


Foreign & Domestic. 





English Cast Steel, - - : 16 
“ Sprin Steel, - . 6 
r Tire Steel, - - 6 
is Toe Calk Steel, - - - 6 
Zp Machinery Steel, . - 9 
Bessemer Wire Rods, - - 83 
American Bessemer Tire Steel, 
3-16 up, 
“é “cc “é “ec 5-82 up, 5} 
“ce ce ce 1-8 ee 5 
“ec ‘e 8-82 “eé 54 
ns Spr iy! Steel, : - 5 
ef ool Steel, - - 13 


-z 


“ Machinery Steel, - 
is Toe Calk Steel, - § 
Ke Plow Steel, - - - 6 
ee Sleigh Shoe Steel, 4 
A Bessemer Steel, q 
a Steel Crowbars, - - 6 


STEEL FORGINGS TO ORDER. 











REVIEW. 


The demand during the past month has been somewhat disappointing, yet the annexed list of prices out of store seems to have been well 


adhered to by all reliable dealers who carry stecks of any size and sell a reliable article. 


PIERSON & CO., 24 Broadway. 








AMERICAN MACHINIST. 


(CIRCULATION 


6,000 COPIES.) 


A journal for Machinists, Engineers, Founders, Boiler Makers, Pattern Makers and Blacksmiths, 


PUBLISHED MONTHLY AT 75 FULTON STREET, N. Y. 


» i 


MILLER &«< BAILEY, - 


SUBSCRIPTION $1.50 PER YEAR, POST-PAID, TO ANY ADDRESS IN THE UNITED STATES OR CANADA. 


aaCitors and Proprietors. 



































































14 





AMERICAN MACHINIST. 





[Marcn, 1878 











Highly Recommended by the American Machinist, Scientint 
American and other Mechanical and Scientific Journals. 
TENTH EDITION. 


ALLEN’S USEFUL COMPANION 
ARTIFICER’S ASSISTANT. 


A work of GREAT VALUE to INVENTORS, MODEL MAKERS 
MACHINIS' MEC ICS, ENGINEE! ARTISANS and 
APPRENTI flak x@ INCHES, Contains 7QOQ PAGES 


# ILLUST: a, DIAGRAMS, and embraces the mos 
'ALUABLE COLLECTION of NEW and RELIABLE RECIPES, 
» TRADE SECRETS, TABL. _ &c., ever published, 

THE NUMBER OF WHICH EXCEEDS 6900 Handsomel 
boundin Cloth, with GILT BACK and SIDES, ‘This book WEIGHS 
POUNDS. WE PAY 2) CENTs POSTAGE on EACH COPY 

ENT BY MAIL, (Anidesofits size can be formed from the above.) 

THE SclENTIFIC AMERICAN says of this work : 

“* This is undoubtedly the cheapest work of the 
“kind ever published, It contains 700 pages 
‘of closely arranged matter. Theauthor and 
“compiler has covered very extensive ground, 
“and the recipes and instructions are carried 
“down to the latest date,” 

THE AMERICAN MacurnistT says of this work : 

‘6 Tt is a plain, practical work for every- 
‘6 day use in the sh.p, and will be found 
‘valuable alike to ps = gpl neo and skilled 
‘workmen. It avoids algebraic formulas 
‘6 and mathematical problems, while giving, 
‘sin available form, such information as 
‘‘ machinists, engineers and other artisans 
‘should acquire. The book has already 
‘had a very large sale, and it deserves a 
66 sticl larger sale. The price is low enough 
‘6 to ering it within reach of almost any 
66 mechanic, ’? 

« Among the multitude of subjects of which it treats, will be found 
the following: Telegraphy, of which it is a perfect self-instructor, 
teaching the construction, manipulation and a of Instrue 
ments, teries, Wires, &c., Reading by sound, The Learner’s In- 
strument, How to } telegraphy at home in a short time. One 


Ce 





Hundred and Fi: luabl ’ and 
Explained. Information aig = J Patents; how to obtain them. 
Tuning the Pianoforte, » Melodeon, a complete prerny baw 


Watchmaking, the whole process of manufacture in detail.@ Watch- 
makers’ n Tables, Directions for the construction and managemen6 
of Engines, Boilers, Gauges, Valves, &c. Duties of Engineers. Cee 
ments for Steam work, position Boiler Covering, Steam Ng, 
Scale preventatives, Polish for bright work; Useful hints for Millers 
and wie Saw Mills and Shingle Machines, Rules for speed 
of Wheels, Pulleys, Drums, Circular Saws, &c.; Saw filing, full 
directions; Mending Broken Saws, Shafting, egy Gear Cutting, 
Bevel Gears, Friction Paper Pulleys, Screw work, faning, Boring, 
Tarning, Finishing, &c.; Making and Sempering lway and Care 
riage Springs, Saws, Axles, Steel Ploughs, Files, ‘~ Reamers, Cold 
Chisels, Marble and Stone Cutters? Tools, Stone Drills, Dies, MiB 
Picks, Ed Tools, Scissors, Razors, Scythes, Gun Lock Springs, 
Watch § ings; Emery bad “eer ey me Near Tempering Liquids, 4 
kinds; Metallic Tempering Bath ; Case Hardening, 6 ways; to Restore 
Burnt Steel, 4 ways; Annealing Steel, &c. To toughen and improve 
r Steel and Iron; to Reduce Oxides; Alloys for Gold, Silver, 
rass, Bronze, German Silver, &c., 350 kinds ; Solders, 75 kinds ; 100 
Compositions for Locomotives, Crgan Pipes, Pumps, Telescopes, Plated 
Gongs, Cymbals, Metals, &c., &c. 3 26 receipts for Tinning, 
Blueing, Galvanizing, opperings Brassing, Zincing, and Enameling 
on metals ; 77 receipts for zes, Dipping Acids, Lacquers, Paints, 
Japans, &c., for metal work, Bronze Powder, 9 kinds, 
Coloring, Gliding and Plating; 875 very valuable receipts for Watch, 
Chronometer, Clock and Jewelry work. Over 1000 reliable processes 
for Iron, Steel, Saw, Tube, Chain, Anvil Bowing Meese Gas fixture, 
and Fire-arm Manufacturers, Master Mechan cs, Machinists, Engi- 
neers, Blacksmiths, Horseshoers, een Iron, Brass, Type 
and Be!! Founders, Pattern Makers. ners, Gunsmiths, Cutlers, 
Millwrights, Coppersmiths, Gas and Steam Fitters, Plumbers, Marble 
workers, Opticians, Die sinkers, Stencil cutters, &c. Glass, G 
Staining, Etching, and China Decoration, 50 receipts. To Gild Glass 
Signs, 6 ways; Stains for Wood, Polishes, Wood filling, Oil Finishes, 
kinds. receipts for House, Sign, Ship, C: an amental 
Painters, Grainers, Cabinent and Musical Instrument Makers Gilders, 
Carvers, Polishers, Picture Frame Dealers, Varnishers, Stucco Workers, 
&c, ; 40 receipts for Cement and Glue, 60 receipts for Tanners, Boot, 
hoe and Harness Makers, 150 receipts for Dyers, Bleachers, Hatters 
Clothiers, &c, For Dentists, 25 receipts d oulders’, Pattern an 
Model Makers? Tables, Weights of Iron, Steel, Brass, Copper, Lead, 
Russia Iron, Lead Pipe, Strength of Cast Tron Columns, &c., at eight. 
Estimates of Supplies for LumberCamps. Estimates for Masons, Plas- 
terers and Contractors, for Machinist for 


(0) 
Artificial Flowers, it, &c., for taxing Ferrotype, Tintype 
er positive pictures ; for ing, Bottling and acarvin all 
‘Ales, Wines, Spirits, &c., 150 receipts, For manufacturing 
f all kinks, 190 receipts. The whole Art of ape t | ; 
rdsand their Diseases, Taxidermy #] Rules for the Games of Bill- 
Pool, &c,’ Book-keeping, by both double and single entry, con- 
an prehensive. There is so much thatis valuable in this 
that we cap FES goly @ faint idea ofits contents. 

RST CLASS CANVASSERS WANTED to whom an un- 
penaily LIBERAL COMMISSION WILL BE PAID SEND 
FOR TERMS TO AGENTS. Single copies will be sent to any 
iddress POSTAGE PAID, on receipt of $8.50. Address the 
EMPIRE STATE PUBLISHING CO., No, 39 BEEKMAN 
8T™ EET, NEW YORK P.O Box 3756. 
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CHASE GOVERNOR, 


Entirely New in Principle. 
——0-—- 


SURPASSES ALL OTHERS 
—IN— 


EFFICIENCY & ECONOMY, 
In Governing any kind of Engine. 


SEND FOR CIRCULAR. 
Chase Machine Co., 


BOSTON, MASS. 


P. BLAISDELL & (C0. 


Manufacturers of the 


BLAISDELL PATENT 


DRILL PRESS 


WITH 


QUICK RETURN MOTION, 








AN1) OTHER FIRST-CLASS 


MACHINISTS’ TOOLS, 


62 Jackson Street, 
WORCESTER, Mass. 





Twiss’ Vertical Steam Engine, 


For all light, quick work. 
Sizes 2 to 20 horse power. Very | 
compact and simple in design. | 
Well made, easily kept in order, | 

and occupies small space. 


CHEAPER BY ONE-THIRD 


than any other of as good quality 
a and equal power. 

oe 1a \ Also, SPECIAL YACHT ENGINES. 
iy NEILSON W.T Wiss 

— NEW HAVEN, Conn. 









WONDERFUL = PONCHING. 


A perfect revolution in punching is made 
by the use of 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


HALF the present required power is SAVED, 
and the Drill and revolving cutter for boilers 
and flue plates are almost entirely superseded. 
As this Punch does not mutilate or impair 
the strength of the iron, no Boiler, Bridge, or 
any iron work where SAFETY is important 
should be done with any other. 
" It can be used in any punching machine, 
and licenses for that purpose can be purchased 
very reasonably by addressing the patentee, 


D. L. KENNEDY, 
No. 3 Vesey Street, New York. 


ROPER’S a 


Practical HandZooks for Enpiners 


STEPHEN ROPER, 
Mechanical Engineer. 


Hand-Book of Land & Marine Engines, $3.50 
Hand-Book of the Locomotive . 2.50 
Hand-Book of Modern Steam Fire En- 
\ Og ae oa 
Cathechism of Steam Engines . 00 
Use and Abuse of Steam Boiler . 00 
The above books embrace all branches of Steam 
Engineering—Stationary, Locomotive, Fire and Ma- 
rine. Any of them will be sent by mail, free of post- 
a receipt of publication price. 
ormation by letter, when asked fo 
cheerfully es making inquiries about 


Scientific — team Engines, Boilers, Steam 
Pumps, Injectors, or any Kind ot Steam Machinery. 


Address, 





3. 
2. 
2. 


r, will be 
ven to ri 


STEPHEN ROPER, 


JOSHUA ROSE'S 


PADTER = MAKER'S} ANSISTANT 


EMBRACING 


Lathe Work, Branch Work, Core Work, 
Sweep Work, and Practical Gear Construc- 
tion. The Preparation and Use of 
Tools, together with a large col- 
lection of useful and valu- 
able Tables. 


With 250 Ilustratrons. 


D. VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren St., N. Y. 


*.* Copies sent free by mail on receipt of price. 


Crown S8vo. Cloth, $2.50. 


The Keystone Injector 





» TO BOILER 


“ SFA 


CLE 
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Cheapest and best known Boiler Feeder in the mar- 
ket. Its advantages over all others are its iene. 
It is not affected by over-heating. It has no Packing 
and Stuffing Boxes. No extra fittings required for 
Lifting and non-Lifting Injectors. anufactured by 


E. TRACY, 





VICTOR SEWING MACHINE CO.| 


MIDDLETOWN, CONN. 


E 


AY HEH AL HAH 
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MANUFACTURERS OF THE 


MICROMETER CALIPER. 


Price, $5. 


In Morocco Case, $6. 


This attractive and very desirable tool will be found more reliable and convenient than the Vernier 


Caliper, and to Machinists and Tool Makers it is indis 


measurement. This feature is guaranteed, 


Its capacity is one inch, and is graduated to one-thousandths, 


quarter thousandths; and is so constructed that any w 


i 


3 





HL 
We also manufacture the “ VICTOR” CHUC 


machinists as possessing superior qualities. It is adjustable, 
the face, render it more convenient for the workman than any oth 


Price, 


ietor Chuck. 


pensable on work requiring very accurate and close 


but can readily be set one-half and 
ear resulting from use can be readily adjusted. 


£8.50. 





K, which has the commendation of accomplished 
self-tightening, and the clutches being flush with 


er, and less liable to be broken. 





ALMOND 
DRILL 


CHUCK 


Made of Steel 
throughout, equal 
to doing any work 
required of it— 
y Runs perfect] 
true. Cost but $8. 


) T.R. ALMOND 


G4 Pearl ft, 


BROOKLYN. 


(Cut shows Chuck 
full size.) 





STONE & HAZELTON, 
13 Bowker Street, Boston. 


Manufacturers of Improved Specialties for 
Machinists, 

Spring Chuck Lathes, Combination Turning and 
Screw Tool. Chaplin’s Patent. Power Planer, Im- 
proved Caliper Square. &~Send for Circular. 
CHEAPEST BOOK-STORE 


IN THE WORLD. 
175,672 NEW and OLD Standard WORKS 





in Every Department of Literature. 
Almost given away. Mammoth Catalogue free. 
Books bought. 


LnEGGAT BROS. 
3 BEEKMAM ST., OPP. POST-OFFICE, N. Y, 








FUEL SAVED. 


POWER CAINED. 


‘L’ F2 


INJECTOR CONDENSER, 


\ 


For STEAM ENGINES, 


VACUUM PANS, 





STEAM PUMPS, 


OIL STILLS, &c. 


REQUIRES NO AIR PUMP. 





HENRY W. BULKLEY & CO., 


SOLE MANUFACTURERS, 








447 North Broad St., Philadelphia. 


922 Cherry St., Philadelphia, Pa. | 





Office, No. 


149 Broadway, New York. 
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ose 
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or 
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FRASSE & COMPANY. 


62 Chatham Street, New York, 


P.O. Box, 4627, 
SOLE AGENTS FOR 


The Elferich Drill Chuck, 






This Chuck holds a drill in such a manner that it is impossible for it to slip, thus com- 
pelling it to do its work as long as the power continues to drive it. 

We are prepared to furnish a full assortment of Fine Tools, Files, Steel Wire and sup- 
plies for Machinists, Blacksmiths, Brass Finishers, Gunsmiths, Locksmiths, Telegraph, 





Optical Instrument and Sewing Machine Manufacturers. 





Peter Stub’s Bright Round Steel Wire, Bar Steel, Tools and Files. 





Grobet, Vautier and Borloz Swiss Files. 





Turning Lathes, Slide Rests, Chucks and Twist Drills, Taps and Dies, &c., &c. 


The Bulard Machine Co. 


No. 14 Dey Street. N. Y. 


Dealers in Machinists’ Tools, Wood Working Machinery and Steam Engines. . 
{anuiacturers of Bullard’s Improved Centering Machine. 


First-class Second-hand Tools and Eugines a Specialty. Cash Paid for Good 
Second-hand Tools. Correspondence Solicited. 


(a To Reduce Stock we offer two 10 H. P. Baxter Engines, one 12x24 Todd & Rofferty do., 
and one 12x24 Hewes & Philips, at very low prices for cash or approved paper 4 months, Also 
one No. 6 Root. Blower which has run less than one month. 








old Rolled Shafting, 


PULLEYS AND HAN GCERS, 


FOR SALE BY THE 


creo. 


Place Machinery Agency, 


Nos. 121 Chambers and 108 Reade Sts., New York. 





SAM. TRO. SMITH, 
COUNSELLOR AT LAW, 


AND 


ADVOCATE IN PATENT CASES, 
37 Park-Row, New York, 


NOTARY PUBLIC. Room 5, First Floor. 


Pond’s Tools, 


Engine Lathes, Planers, Drills, Ete. 





Send for Catalogue. DAVID W. POND, Successor 
to LUCIUS W. POND, Worcester, Mass. 


Pattern Letters, 
— ALL SIZES, 


/ oN / From 4 inch up to 6 








inches. 


The peculiar features 
of my Letters are uni- 
formity of Bevel, Sym- 
metry and Proportion combined harmoni- 
ously. 


Will,Cast in Iron as fine as Type. 


_ Founders and others can be =| 
immediately supplied at whole- | ] 






sale rates by return of mail. Wy 
100 different sizes and kinds. | I 

Send Stamp for Illustrated}Hi™ 
Catalogue. Address = 


Ss. E. ADAMSON, 


8 Park Place, NEW YORK. 





AMERICAN 


IRON WORKS, 


Jones & Laughlins, 


PITTSBURGH, PA. 


MANUFACTURERS OF 


AMERICAN AND CLAIR 


BAR, HOOP, SHEET & PLATE IRON, 

BRIDGE IRON, 

ANGLE IRON, 

PLOW BEAM IRON, 

GUARD IRON, 

COAL SCREEN IRON, 

CUT NAILS and SPIKES, 

SHIP and BOAT SPIKES, 

RAILROAD SPIKES, 

T RAIL, 8, 12, 16, 20, 28, and 40 Ibs. to 
yard, 

STREET RAIL, 23, 27, 32 and 45 Ibs. 

to yara,~ 

TRAM RAILS, punched and counter- 
sunk, 

RAILROAD FISH BARS and BOLTS, 

COAL PIT CAR WHEELS and AXLES, 

PATENT COLD ROLLED SHAFTING, 


PATENT COLD ROLLED PISTON 
RODS, 


FINGER BARS and KNIFE BACKS, 
PULLEYS, HANGERS & COUPLINGS. 





WAREHOUSE AND OFFICE: 
Second & Third Avenues, and Try Street. 
BRANCH OFFICES: 

Nos. 190 to 196 South Canal Street, 
CHICAGO, ILL. 

Nos. 183 to 189 West Water Street, 
MILWAUKEE, WIS. 






“THE HOLLOW SPINDLE LATHE.’’ 


with many improvements— 


re 


. CLARKE & CO., 131 Milk St., Boston. 
Dealers in Steam, Iron and Wood-Working Machinery. 


king it the most convenient and profitable 


ma. 
use. 
The cut shows a turret head for screw cutting, in 


The weights are heavy, the work very high class 
place of the tail stock. 


E Prices low. 


This machine contains all the conveniences 
Made in two sizes, to swing 15 and 18 inches. 


the best New England tools, 


= 
= 





THE ASHCROFT M’FG COMPANY, 
Successors to E. H. ASHCROFT. 


ser —_— 
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» Steamship & Machinists’ Supplies. 


SOLE OWNER OF BROWN’S PAT. PIPE TONGS. 
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lesroom & Factor 


51, 58 & 55 Sudbury St., 6,8, 10 & 12 
SEND FOR CIRCULAR. 


¥ Railroad 
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Bowker St., Boston, Mass. 
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H. PRENTISS & CO. 





abies 3 of GODDARD’ ‘S PATENT RELIEVED 


Machinisis’, Biacksmiths’ and Gas Fitters? 


Taps; Dies, Reamers & Screw Plates. 





PRENTIRS’ 


FORGED STEKL PIPE TONGS, 


New York Agency for Reynolds & Co.’s Machine Screws. Stub’s Pol. Steel Wire, 
Mild Tempered, Music Wire a Specialty, Headquarters for the Goddard 
Emery Wheel, Billings & Spencer Co.’s Goods, Bubridge’s 
Patent Tweer Iron, the Victor Chuck and Micrometer 
Caliper, and Henry Whiton’s Chucks. 


No. 14 DEY STREET, NEW YORK. 
E. A. GODDARD, General Sales Agent. 


NHWARK 


Steel Works. 


BENIAMIN ATHA g¢ CO. 


Manufacturers of 


CAST STEEL. 


We make grades of Steel specially adapted to the manuf cture 
of Lathe Tools, Chisels, Taps and Dies. 


NEWARE, 


mw EC Uw FD EC Fe —K We 
BENJ. ATHA. J. ILLINGWORTH. 


John H. Thompson & Go. 


Furnace Agents for 


Standard Brands 
AMERICAN PIG IRON. 


P. O. Box 163. 


= “Little Giant” Injector 
1 ‘aan rl i -_ THE CHEAPEST 











SB~ Pine Street, N.Y. 















erour ESOILER FREDER 
= Warranted to give Satisfaction. 
Rue Manufacturing Cc., 
523 Cherry Street, 
PHILADELPHIA, Pa. 
LIST AND CIRCULAR. 


(yaqinisiil 6 


SEND FOR PRICE 


THE BILLINGS & SPENCER CO. 


BLARTEORD, Conn. 


Mauufac‘urers of 


DIE STOCKS & DIES, 


Lathe Dogs, Packer 
Rachet Drills, Bar- 
wick Wrenches, 


Screw Drivers, Billings’ Patent Sewing Machine Shuttles, 


AND ALL DESCRIPTIONS OF 


STEEL AND IRON DROP FORCINGS 


For Guns, Pistols, Sewing Machines and machinery generally. 








| 











| Worcester, Mass., or 111 Liberty St, N. Y, 





Reading Hydraulic Works, 


MANUFACTURERS OF THE 


HARRIS PUMP, 






















GENERAL SELLING AGENTS OF 


H. R. WORTHINGTON’ S 


Steam Pumping Engines 


SINGLE and DUPLEX, PORTABLE and SEMI-PORTABLE. 


We sell the only NOISELESS Pump in the Market suitable for Hotels and 
Public Buildings. 
The following Hotels in New York City have in use the WORTHINGTON re 
PUMPING ENGINES : 


Albemarle, Astor, Brandreth, 
Buckingham, Clarendon, Coleman, 

Continental, Everett, Fifth Avenue, 

French’s Gilsey, Glenham, 
Grand, Grand Union, Hoffman, 
Metropolitan, New York, Prescott, 
Rossmore, St. Charles, St. Denis, 
St. James, St. Nicholas, St. Stephen, 
Sinclair, Stevens, Union Square, 
Westminster, Windsor, Rockingham, 
Webb’s. 


Pumps can be seen in operation at our Warerooms, 


' 87 LIBERTY STREET, N. Y. 


UNION STONE CO. 


Manufacturers of 


Emery, Emery Wheels, Emery Cloth, 


EMERY WHEEL AND POLISHING MACHINERY ‘AND TOOLS 
Sand Paper, Glue and Grinders’ and Polishers’ Supplies generally. 


STORES, 38 HAWLEY STREET, BOSTON, 


The Pratt & = Co,, 





po apullil 


Agencies in all the principal 


ities. 
24 N. 4th STREET, PHILADELPHIA. — 





Hartford, Conn. 
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We are now prepared fill 
to furnish these good 
at very much lower'ililill 
prices than formerly. 






SPECIALTY—REPAIRS TO CORLISS ENGINES 
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Send for our prices. 


WORCESTER 
MACHINE SCREW CO. = 





| POSITIONS AT REASONABLE RATES. | 
= BLLANDER | 








| LOLS AMATO T= 


Pais Df 
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68 John St., oK. Y. 





Water & Ferry, Pittsburgh 





